
ABSTRACT 
 
In compliance with the National Environmental Policy Act, this Draft Environmental Impact Statement evaluates the 
environmental effects of the construction, operation, maintenance, and decommissioning of the Sun Valley to Morgan 
Transmission Line Project proposed by Arizona Public Service (APS) in Maricopa County, Arizona. The Proposed Action 
and Action Alternatives include construction of a 500/230 kilovolt electric transmission line, associated appurtenances and 
infrastructure; and use of best management practices, environmental protection measures, and mitigation measures to 
avoid environmental impacts or minimize the magnitude, extent, and duration of impacts.  
 
The Draft Environmental Impact Statement evaluates the Proposed Action route, three Action Alternative routes, and one 
Sub-alternative route, along with the No Action Alternative. Under the Proposed Action, the transmission line would 
extend approximately 38 miles from the Sun Valley Substation, in the northwest portion of the Town of Buckeye, 
generally northeast to the Morgan Substation in the City of Peoria. The Proposed Action route would cross and parallel 
State Route (SR) 74 to the north on Bureau of Land Management (BLM)-managed public land for approximately five 
miles before crossing to the south side of SR 74 and continuing on to the Morgan Substation. The Bradshaw-Harquahala 
Resource Management Plan (RMP) would be amended to establish the needed 200-foot wide Right of-Way (ROW) as a 
single-use utility corridor on BLM-managed public lands along SR 74. The RMP would also be amended to change the 
Visual Resource Management (VRM) Class from VRM Class III to VRM Class IV within the transportation corridor on 
public lands north of SR 74 and within the entire key shaped block of BLM-managed public lands south of SR 74.  
 
Under Alternative 1, the route of the proposed transmission line between the Sun Valley and Morgan Substations would be 
the same as the Proposed Action route. However, a multiuse utility corridor would also be established on BLM-managed 
public lands that would begin at the centerline of SR 74 and extend 0.5-mile north, and also include the entire key-shaped 
block of BLM lands south of SR 74. The Bradshaw-Harquahala RMP would also be amended to change the entire area 
contained within the multiuse utility corridor from VRM Class III to VRM Class IV. 
 
Under Alternative 2, a five-mile long segment that parallels the south side of SR 74 on private land would replace an 
approximately five-mile long segment of the Proposed Action north of SR 74 on public lands. Besides this five-mile long 
segment, all other segments of the Alternative 2 route would follow the Proposed Action route. Alternative 2 would also 
amend the Bradshaw-Harquahala RMP to establish a multiuse utility corridor on the entire block of BLM-managed public 
lands immediately south of SR 74 and to change the VRM designation from VRM Class III to VRM Class IV in this same 
entire block area. 
 
The Alternative 3 route would replace an approximately nine-mile long segment of the Proposed Action route north of SR 
74 by using the Carefree Highway alignment. Aside from this nine-mile long segment, all other segments of the 
Alternative 3 route would follow the Proposed Action route. Under Alternative 3 the Bradshaw-Harquahala RMP would 
not be amended. 
 
The Sub-alternative route would replace a four-mile section of the Proposed Action route that would also be common to 
all Action Alternatives; therefore, it could be combined with any of the Action Alternatives. The Sub-alternative would 
parallel the north side of the Cloud Road alignment, east for three miles to the intersection with 211th Avenue, then parallel 
the west side of 211th Avenue for one mile north, where it would rejoin the portion of the Proposed Action route that is 
common to all Action Alternatives. This Sub-alternative is being analyzed and presented only for environmental analysis 
purposes and does not affect the BLM's decision-making process as it would not require the BLM issuance of a ROW or 
an RMP amendment. 
 
Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-Harquahala RMP would not be 
amended, and the transmission line would not be constructed as described under the Proposed Action or Action 
Alternatives. However, APS is committed to construction of the transmission line, and could pursue other options to 
develop the Project without using public lands.  
 
The BLM will decide whether or not to amend the Bradshaw-Harquahala RMP to establish a utility corridor and change 
the existing VRM Class designations on lands currently managed by the BLM Hassayampa Field Office in the vicinity of 
SR 74. Second, the BLM will decide whether or not to approve, deny, or approve with modifications the APS ROW 
application for BLM-managed public lands crossed by the Project. 
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Dear Reader: 

Enclosed is the Draft Environmental Impact Statement (EIS) entitled: Draft Environmental 
Impact Statement for the Proposed Sun Valley to Morgan 500/230kV Transmission Line Project, 
and the Draft Bradshaw-Harquahala Resource Management Plan Amendment. This document 
has been developed in accordance with the National Environmental Policy Act of 1969 and the 
Federal Land Policy and Management Act of 1976, as amended. The Bureau of Land 
Management (BLM) prepared this document in consultation with several cooperating agencies, 
including the U.S. Air Force- Luke Air Force Base, the U.S . Environmental Protection Agency, 
Arizona State Land Department; the Maricopa Association of Governments, the cities of Peoria 
and Surprise, Arizona; and taking into account public comments received during the scoping 
effort. The Draft EIS/Draft Resource Management Plan Amendment (RMPA) is open for a 
90-day review period beginning the date the U.S. Environmental Protection Agency publishes 
the Notice of A vail ability of the Draft EIS/Draft RMPA in the Federal Register. 

The Draft EIS/Draft RMPA has been prepared to analyze the potential impacts of granting a 
right-of way (ROW) to Arizona Public Service (APS) for the purpose of constructing and 
operating a 500/230kV overhead transmission line from the Sun Valley Substation to the Morgan 
Substation. The Proposed Sun Valley to Morgan 500/230kV Transmission Line Project (Project) 
would be located on a combination of BLM-managed public lands, Arizona State Trust lands, 
and private lands in northern Maricopa County, northwest of Phoenix, Arizona. The Project is an 
approximately 38-mile long overhead transmission line on monopole structures with a 200-foot 
right-of-way that would head out of the Sun Valley Substation in the northwest portion of the 
Town of Buckeye to the Morgan Substation in the Town of Peoria, within an area certificated for 
the Project by the Arizona Corporation Commission (ACC). The BLM-managed public lands 
within the Project Area are managed under the existing Bradshaw-Harquahala RMP. Under the 
Proposed Action, the RMP would need to be amended to establish a utility corridor and change 
the Visual Resource Management Class designation for BLM-managed public lands that would 
be crossed by the proposed route. 

The Draft EIS/Draft RMP A is being released to inform the public and interested parties of 
potential impacts associated with implementing the proponent's proposal, as well as alternatives 
identified by the agencies . The Draft EIS/Draft RMPA is not a decision document. Rather, it is a 
document that will inform the BLM's final decisions on whether to amend the RMP and whether 
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to issue a ROW grant. The BLM will only be issuing decisions on those portions of the APS 
request that involve a ROW on public lands; however, the Draft EIS/Draft RMP A will also 
inform other regulatory agencies, from which permits would be required. 

The public was provided a 45-day scoping period at the beginning ofthe EISIRMPA process to 
identify potential issues and concerns associated with the Pr,o,Posed Action. Scoping comments 
were used to help develop alternatives to the Proposed Action, to guide the analysis of potential 
effects from the Project, and to identify potential mitigations for inclusion in the Draft EIS/Draft 
RMPA. In addition to the Proposed Action (as described above), the Draft EIS/Draft RMP A 
analyzes three Action Alternatives including: Alternative 1: Proposed Action with Additional 
Corridor; Alternative 2: ROW South ofSR74; and Alternative 3: Carefree Highway Route. A 
Sub-alternative proposed by the Arizona State Land Department is also being analyzed. This 
document analyzes a No Action alternative, under which the BLM would not issue a ROW, the 
Bradshaw-Harquahala RMP would not be amended, and the transmission line would not be 
constructed as described under the Proposed Action or Action Alternatives. However, APS is 
committed to construction of the transmission line, and could pursue other options to develop the 
Project without using public lands. 

The BLM has identified the Proposed Action route crossing BLM-managed lands as the Agency 
Preferred Alternative route for the proposed transmission line, including best management 
practices and mitigation measures, with modifications as necessary. Modifications could consist 
of minor route deviations for micro-siting of structures or segments of the line at the time of 
route engineering to minimize impacts to visual and other sensitive resources, as indicated in the 
mitigation measures. However, all potential modifications would still allow for the transmission 
line route to remain within the ACC-certificated route. 

Under the Agency Preferred Alternative, the BLM would approve a 200-foot wide ROW within 
the existing designated utility corridor northeast of the Sun Valley Substation. In addition, the 
BLM would amend the RMP to: 

• 	 Designate a 200-foot wide single-use utility corridor on public lands managed by the BLM 
north ofSR 74; 

• 	 Designate a multi-use utility corridor on 1,013 acres of public lands managed by the BLM 
south ofSR 74 to address potential future BLM management considerations; and, 

• 	 Change the existing VRM Class designations of 2,362 acres north of SR 74 and 1,013 acres 
south of SR 74 from Class III to Class IV to allow for the newly established utility corridors. 

The BLM is seeking comments on the Draft EIS/Draft RMP A to establish the adequacy of the 
document so that it can prepare a Final EIS/Proposed RMP A. Comments will be accepted for 90 
days following the U.S. Environmental Protection Agency's publication of the Notice of 
Availability in the Federal Register. All timely comments, postmarked by February 1, 2013, on 
the Draft EIS will be considered in the preparation of the Final EIS, currently scheduled for 
release in summer 2013. All substantive comments and information submitted will be 
summarized and addressed in the Final EIS/Draft RMP A. Substantive comments are ones that, 
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with reasonable basis, question the accuracy of the information in the Draft EIS/Draft RMP A the 
adequacy of, methodology for, or assumptions used for the environmental analysis, present new 
information relevant to the analysis, present alternatives other than those analyzed and cause 
changes or revision in one or more of the alternatives. The BLM can best use your comments and 
information if received within the review ·period. Comments may be submitted electronically to 
the Project at SunValley-Morgan@blm.gov. Please include "Sun Valley to Morgan DEIS/Draft 
RMPA" in the subject line of your email message. Comments may also be submitted by mail to: 
Proposed APS Sun Valley to Morgan Project, ATTN: Joe Incardine, National Project Manager, 
BLM Phoenix District Office, 21605 North 7th Avenue, Phoenix, Arizona 85027-2929. 

The BLM will host public hearings in Peoria, Wittmann, and Phoenix, Arizona, to provide an 
overview of the proposed Project and take public comments on the proposed Project and the 
Draft EIS/Draft RMP A. The public hearings will be announced by the BLM at least 15 days in 
advance through public notices, local media news release and mailings. 

Before including your address, phone number, email address, or other personal identifying 
information with your comments, be advised that your entire comments, including your personal 
identifying information, may be made publicly available at any time. Although you may ask us 
in your comment to withhold your personal identifying information from public review, we 
cannot guarantee that we will be able to do so. 

Printed copies of the Draft EIS/Draft RMPA are available for review at the Hassayampa Field 
Office and the Arizona State Office. The document may also be viewed at public libraries in 
Maricopa County, Arizona: 

• 	 City of Peoria Public Library, 8463 West Monroe Street, Peoria, Arizona 85345 
• 	 Sunrise Mountain Public Library, 21109 North 98th Avenue, Peoria, Arizona 85382 
• 	 Northwest Regional Library, 16089 North Bullard A venue, Surprise, Arizona 8537 4 
• 	 Phoenix Public Library, Burton Barr Central Library, 1221 North Central Avenue, 

Phoenix, Arizona 85004 

You may also access the document on the Internet at: 
http: //www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html 

Sincerely, 

http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html
mailto:SunValley-Morgan@blm.gov
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EXECUTIVE SUMMARY   

ES.1 INTRODUCTION  
The Department of the Interior Bureau of Land Management (BLM) Hassayampa Field 
Office has received an application from Arizona Public Service (APS or Applicant) to 
construct, operate, maintain, and decommission a 500 kilovolt (kV)/230kV overhead 
transmission line from the Sun Valley Substation to the Morgan Substation (Project). The 
Project would be located on a combination of BLM, State Trust, and private lands in northern 
Maricopa County, northwest of Phoenix, Arizona. Generally the transmission line would 
head out of the Sun Valley Substation in the northwest portion of the Town of Buckeye to the 
Morgan Substation in the Town of Peoria.  

APS' proposed Project would be an approximately 38-mile long overhead transmission line 
on monopole structures within a 200-foot wide right-of-way (ROW) that would be within an 
area certificated for the Project by the Arizona Corporation Commission (ACC). The Project 
would require a new ROWs or easement on federal, state, and private lands. The construction 
ROW would be approximately 200 feet wide, but could be somewhat wider where terrain 
poses engineering or construction constraints. The permanent and operational ROW width is 
proposed to be 200 feet wide and would cross approximately seven miles of BLM-managed 
public lands, north and south of SR 74 in the northeastern part of the Project Area and 
approximately two miles of public lands in the southwestern portion of the Project Area near 
the Sun Valley Substation location. Because the ROW over public lands is needed to 
complete APS' proposed Project, which spans approximately 38 miles on mostly non-public 
lands, the National Environmental Policy Act of 1969 (NEPA) requires analysis of the entire 
transmission line route, including impacts to non-public lands. However, any decision issued 
by the BLM would only affect that portion of the Project occurring on BLM-managed public 
lands. In addition to the proposed location of the Project, referred to as the Proposed Action 
route throughout the document, three Action Alternative routes and one Sub-alternative route 
were also considered. 

As part of its responsibilities under NEPA, the BLM must consider a reasonable range of 
alternatives. The BLM is the lead federal agency responsible for preparation of this 
Environmental Impact Statement (EIS). The BLM Arizona State Office and the Hassayampa 
Field Office have determined that the proposed Project constitutes a major federal action that 
requires the preparation of an EIS in accordance with NEPA, as amended. This Draft EIS 
was prepared in accordance with NEPA, and is intended to provide the public and decision 
makers with an opportunity to review and comment on a complete and objective evaluation 
of impacts that would occur from the Proposed Action, the Action Alternatives, and the No 
Action Alternative.  

The BLM lands within the Project Area are managed under the existing Bradshaw-
Harquahala Resource Management Plan (RMP). Under the Proposed Action, an amendment 
to the 2010 Bradshaw-Harquahala RMP would be necessary because a utility corridor for the 
proposed ROW on public land within the certificated route approved by the ACC along SR 
74 was not established and high-voltage transmission lines crossing public land are required 
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to be within designated utility corridors under the current RMP. In addition, the Visual 
Resource Management (VRM) Class designation would need to be amended from VRM 
Class III to VRM Class IV for those public lands where views would be dominated by the 
transmission line, and thus would not meet the current VRM objectives. 

ES.2 BLM'S PURPOSE AND NEED 
The BLM’s purpose and need for this action is to respond to APS’s application under Title V 
of the Federal Land Policy and Management Act of 1976 for a ROW grant to construct, 
operate, maintain, and decommission a transmission line and ancillary facilities in 
compliance with the Federal Land Policy and Management Act, BLM ROW regulations, and 
other applicable federal laws. The BLM will decide whether to amend the Bradshaw-
Harquahala RMP, and whether to approve, deny, approve the APS ROW application with 
modifications, or select another alternative. The BLM would only be issuing decisions on 
those portions of the APS request that involve a ROW on public lands. 

ES.2.1 Purpose of the Action 
Specifically, the BLM’s purposes are as follows: 

• To implement the Federal Land Policy and Management Act and the Bradshaw-
Harquahala RMP by providing consistent land-management decisions based on the 
standards set forth by both authorities. 

• To meet public needs for use authorizations such as ROWs, permits, leases, and 
easements, while avoiding or minimizing adverse impacts to other resource values 
and locating the uses in conformance with land-use plans.  

• To process the ROW application submitted by APS to connect a 500kV/230kV 
transmission line from the Sun Valley to Morgan Substations in an expeditious 
manner. 

ES.2.2 Need for the Action 
The need for the BLM action is established by the BLM's responsibility under the Federal 
Land Policy and Management Act to respond to a request for a ROW grant while avoiding or 
minimizing adverse impacts to other resource values and locating the uses in conformance 
with land-use plans. The Federal Land Policy and Management Act also requires that the 
BLM "develop, maintain, and when appropriate, revise land-use plans." 

ES.3 PUBLIC INVOLVEMENT 

ES.3.1 Public Scoping 
The BLM has taken a variety of steps to inform the public, special interest groups, and local, 
state, and federal agencies about the Proposed Action and Action Alternatives for the Project, 
and to solicit feedback from these interested parties to help shape the Project’s scope and 
alternatives. 
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The BLM conducted internal agency and public scoping to solicit input and identify the 
environmental and social concerns and issues associated with the Project. A Notice of Intent 
was published in the Federal Register on April 11, 2011. Publication of the Notice of Intent 
initiated a 45-day formal public and agency scoping period, during which the BLM solicited 
comments regarding the Project and its potential impacts. The BLM prepared scoping 
information materials and provided copies to federal, state, and local agencies; Native 
American tribes; and members of the general public. Information regarding upcoming 
meetings and opportunities for comment was published in various local news media. The 
BLM conducted open house public scoping meetings to disseminate information, answer 
questions, and solicit comments on April 26, 2011, in Phoenix, Arizona; on April 27, 2011, 
in Wittmann, Arizona; and on April 28, 2011, in Peoria, Arizona. The BLM also provided 
opportunities for comments to be submitted through the United States mail and via email. 

ES.3.2 Issues Identified 
In addition to the comments received from the external scoping process, internal scoping 
identified either similar issues or additional issues covered in this Draft EIS and Draft 
RMPA. These issues were identified and addressed in data collection methodologies and 
baseline reports that are included in the Project Record and are incorporated into the 
appropriate sections of this Draft EIS and Draft RMPA. The nine issues identified from 
internal and external scoping are summarized below. 

Issue 1: Need and Reliability 
The analysis should evaluate the need for increased capacity and reliability of power 
infrastructure in the Phoenix metropolitan area. Project Area lands were a significant part of 
the Lake Pleasant Resource Conservation Area. The value of the lands for conservation 
versus the need for the project needs to be analyzed. 
Issue 2: Process, RMP Amendment, and Policy 
The Proposed Action route was approved by the ACC. Should any of the Action Alternative 
routes be selected, they would need ACC approval. The analysis should consider potential 
delay of the transmission line construction process due to any additional ACC approval 
requirements once the NEPA process is completed. The Project components north of SR 74 
would require an amendment of the Bradshaw-Harquahala RMP. This process should 
consider the resource impacts of an amendment of the RMP; the appropriateness of 
amending the RMP in such a way that would benefit developers; and the flexibility of the 
RMP to address present and future planning needs.  

The analysis should evaluate applicability of the BLM policy of co-locating transportation 
and utility corridors to the Project. The analysis should discuss applicability of federal and 
state policies regarding joint use corridors. 

Issue 3: Project Design Features, Mitigation Measures, and Alternatives 
Fencing to protect tortoises should be installed and access roads should be designed to 
minimize impacts to habitat. The distances between the transmission line and surface water 
in relation to water quality should be considered; for example, the impacts to public drinking 
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water supplies if transmission lines or other components fall into the river or the Central 
Arizona Project canal. The alternative of constructing the transmission line underground 
needs to be evaluated, specifically routing under the Luke AFB auxiliary field. The 
alternative of aligning the transmission line route along the Central Arizona Project canal 
needs to be evaluated.  

The placement of the Project in or near subdivisions should be avoided. The alternative of 
placing the transmission line in the Westwing Corridor needs to be evaluated. The analysis 
needs to include compatibility of routes crossing non-BLM lands with approved land plans 
south of SR 74. 
Issue 4: Air and Climate 
The Project would involve ground disturbance that may affect air quality in a designated 
nonattainment area. 

Issue 5: Biological Resources 
The construction and operation of Project components could have an impact on wildlife and 
their habitats. North of SR 74, the Project could be within sensitive habitat or habitat for 
special status species. The area is already designated for approved off-road vehicles and 
grazing. Additional access to this area could lead to further habitat degradation. 

The construction and operation of Project components could impact bird and bat habitat. 
Implementation of the latest guidelines for avian and bat protection will be critical to 
protection of these species.  

The construction of Project components in proximity to the Agua Fria River and associated 
riparian vegetation could impact these resources. 
 
Issue 6: Health and Safety 
Electromagnetic fields are thought to contribute to human health concerns. Existing and 
planned residences would be in proximity to the Proposed Action transmission line route 
south of SR 74, and thus potentially exposed to electromagnetic fields.  

Lightning strikes to electric transmission facilities and other weather events can cause fires. 
The Project components that would be in proximity to the Thunder Ridge Airpark could 
impact that facility. 
 
Issue 7: Recreation 
The Project may impact visual and recreation resources in the Hieroglyphic Mountains 
Recreation Area, Castle Hot Springs Special Recreation Management Area, and The 
Boulders Off Highway Vehicle (OHV) Staging Area. The construction disturbance may 
impact OHV trails. The analysis should evaluate the cost and effectiveness of rehabilitating 
construction disturbance in OHV areas (de facto creation of new roads/routes that could not 
be prevented or rehabilitated). 

The Project would create access to currently undisturbed lands. The analysis should evaluate 
protection of recreational resources identified in the Bradshaw-Harquahala RMP. The 
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analysis should evaluate the cumulative impacts of this Project on OHV multiuse trails state-
wide in conjunction with renewable energy projects. 
 
Issue 8: Socioeconomics 
The analysis should evaluate the direct, indirect, and cumulative impacts of the proposed 
Project on area property values, considering the already weakened housing market. The 
analysis should assess the impact of the Project on area property values resulting in reduced 
tax revenues, and this impact on state and local budgets and school funding, preventing 
economic growth and recovery. The analysis should evaluate compensation for homes taken 
as a result of the proposed Project. 

The analysis should evaluate potential adverse impacts to socioeconomics of the recreation 
industry in Arizona. The land north of SR 74 (which includes BLM-managed lands) is used 
by a variety of recreational users, including OHV riders and hikers. Assess the potential for 
closure of existing trails and access points and the impacts to recreation in the area. The 
analysis should include potential impacts on the social and non-monetary values associated 
with recreation, such as community cohesion. This might also include the value of ecosystem 
services, which are goods and services provided by nature that bring value to human life, but 
generally lack market prices. 

The analysis should evaluate the potential beneficial impacts to socioeconomics through 
local job creation, income generation, and development of renewable energy generation sites. 
The analysis should address the potential cumulative impacts from the increased capacity on 
future projects including renewable energy. The analysis should evaluate the environmental 
justice aspects of the proposed project. 

Issue 9: Scenic/Visual 
The Project would impact scenic views along the SR 74 corridor. The analysis should 
evaluate the short-term visual impact to travelers on SR 74 versus long-term visual impact to 
area residents who would view the Project all the time and consider this affecting their 
quality of life in terms of social considerations. The analysis should consider the quality of 
the lands north of SR 74 for conservation management by the BLM as opposed to expanded 
development into BLM lands. The analysis should revisit the major Bradshaw-Harquahala 
RMP issue of visual vistas associated with the Hieroglyphic Mountains and southern 
Bradshaws. The analysis should consider precedence for co-locating power lines and roads. 

ES.4 ALTERNATIVES 
In addition to the Proposed Action and No Action Alternative, three Action Alternative 
routes and one Sub-alternative route are considered in detail in this EIS: Alternative 1: 
Proposed Action Route with Additional Corridor; Alternative 2: Route South of SR 74; 
Alternative 3: Carefree Highway Route; and Sub-alternative: State Trust Land Route 
Variation. These alternatives are briefly described below and described more fully in 
Chapter 2. 
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ES.4.1 Proposed Action 
From the Sun Valley Substation, the proposed route follows the Central Arizona Project 
canal for approximately three miles, portions of which would be within an existing BLM 
designated utility corridor, to approximately the 275th Avenue alignment. The route then 
turns northwest for approximately two miles following an existing 500kV transmission line. 
At the Happy Valley Road alignment, the route turns north for approximately 4.5 miles, then 
east for approximately five miles paralleling the Lone Mountain Road alignment to the north. 
The proposed route then turns north following 235th Avenue for approximately 3.5 miles then 
east following the Joy Ranch Road alignment, for approximately seven miles until it 
approaches SR 74. The proposed route parallels the south side of SR 74 for approximately 
two miles before crossing and paralleling SR 74 to the north on BLM-managed public land 
for approximately five miles. The route again crosses SR 74 to parallel the south side of the 
highway for approximately three miles, crossing the Agua Fria River. The route then turns 
south for one mile, and turns east for less than one mile following the Cloud Road alignment 
to connect to the Morgan Substation. 

Under the Proposed Action, the Bradshaw-Harquahala RMP would be amended to establish 
the needed 200-foot wide ROW as a single-use utility corridor on public lands along SR 74 
and the VRM Class changed from VRM Class III to VRM Class IV within the transportation 
corridor on public lands north of SR 74 and within the entire key-shaped block of public 
lands south of SR 74. 

ES.4.2 Alternative 1: Proposed Action with Additional Corridor 
Alternative 1 was developed to evaluate the establishment of a multiuse utility corridor as 
opposed to a single-use utility corridor as described under the Proposed Action. Under this 
alternative, the route of the proposed transmission line between the Sun Valley and Morgan 
Substations would be the same as the Proposed Action route. However, a multiuse utility 
corridor would also be established on BLM-managed public lands that would begin at the 
centerline of SR 74 and extend 0.5-mile north, and also include the entire key-shaped block 
of BLM lands south of SR 74. The Bradshaw-Harquahala RMP would also be amended to 
change the entire area contained within the multiuse utility corridor from VRM Class III to 
VRM Class IV. 

ES.4.3 Alternative 2: ROW South of SR 74 
Under Alternative 2, a five-mile long segment that parallels the south side of SR 74 from the 
163rd Avenue alignment to just west of the El Mirage Road alignment on private land would 
replace an approximately five-mile long segment of the Proposed Action north of SR 74 on 
public lands, likewise being located within a 200-foot wide ROW. Besides this five-mile 
long segment, all other segments of the Alternative 2 route would remain within the ACC-
certificated route and would follow the Proposed Action route. Alternative 2 would also 
amend the Bradshaw-Harquahala RMP to establish a multiuse utility corridor on the entire 
block of BLM-managed public lands immediately south of SR 74 and to change the VRM 
designation from VRM Class III to VRM Class IV in this same entire block area. 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project ES-7   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
 

ES.4.4 Alternative 3: Carefree Highway Route 
Alternative 3 would replace an approximately nine-mile long segment of the Proposed 
Action route north of SR 74 from the 179th Avenue alignment to the Morgan Substation by 
using the Carefree Highway alignment. The alternative extends south from the Proposed 
Action route at SR 74 along the 179th Avenue alignment and continues south two miles to the 
Carefree Highway alignment. The route then follows the Carefree Highway alignment east 
for about 8 miles to about 99th Avenue, where the alignment approaches the existing Salt 
River Project Navajo 500kV and Western Area Power Administration 230kV transmission 
line corridor. From that point, Alternative 3 turns northeast and follows the transmission 
corridor to the Morgan Substation. Aside from this nine-mile long segment, all other 
segments of the Alternative 3 route would remain within the ACC-certificated route and 
would follow the Proposed Action route. Under Alternative 3 the Bradshaw-Harquahala 
RMP would not be amended. 

ES.4.5 Sub-alternative: State Trust Land Route Variation 
The Sub-alternative route would replace a four-mile section of the Proposed Action route that 
would also be common to all Action Alternatives; therefore, it could be combined with any 
of the Action Alternatives. The Sub-alternative route would begin at the intersection of 235th 
Avenue and the Cloud Road alignment, just north of US 60. From that intersection point, the 
Sub-alternative would parallel the north side of the Cloud Road alignment, east for three 
miles to the intersection with 211th Avenue. The Sub-alternative would then parallel the west 
side of 211th Avenue for one mile north, where it would rejoin the portion of the Proposed 
Action route that is common to all Action Alternatives at the Joy Ranch Road alignment. The 
entire four-mile length of the Sub-alternative route would be outside the ACC-certificated 
route. This Sub-alternative is being analyzed and presented only for environmental analysis 
purposes as requested by ASLD and does not affect the BLM's decision-making process as it 
would not require the BLM issuance of a ROW or an RMPA. 

ES.4.6 No Action Alternative 
Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, or 
to change the VRM Class; and the transmission line would not be constructed as described 
under the Proposed Action or Action Alternatives. There would be no Project impacts on the 
resources of the Project Area as described for the Proposed Action and Action Alternatives. 
However, APS is committed to construction of the transmission line, and could pursue other 
options to develop the Project without using public lands. Under this situation, impacts to 
resources located on lands that are crossed or in the vicinity of the Project could occur. The 
degree of potential for impacts to resources and the magnitude of those impacts would 
depend on the route selected.  
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ES.5 ENVIRONMENTAL SETTING 
The Project Area is within the North American Deserts Ecoregion (Level I division) and the 
Sonoran Basin and Range subdivision (Level III division). The subregion is distinguished by 
paloverde-cactus vegetation including saguaro, cholla, and agave cacti.  

The Project Area is within the Basin and Range Physiographic Province. The climate of the 
province is characterized by being the driest in the United States. The topography is 
characterized by mountain ranges that are roughly parallel. The basins between the ranges are 
relatively flat plains with gentle slopes next to the mountains. The Project Area is in the 
Sonoran Desert subdivision of the physiographic province. The subdivision is characterized 
by being approximately 20 percent mountains and 80 percent plains. The mountains vary 
from hills and buttes up to mountains rising 4,000 feet above sea level. The desert plains 
mostly lie below 2,000 feet elevation. 

The economy of the region has historically been based on irrigated agriculture, livestock 
grazing, and mining. Today federal and State Trust land includes commercial, recreational, 
range, and vacant lands. Private land includes residential, commercial, and industrial areas. 
The primary types of residential land adjacent to the Project Area are low- to medium-density 
suburban and rural areas. Commercial areas are sparse within the Project Area, although 
some recreational lands include a commercial component. The industrial land is mainly used 
for manufacturing, landfill, and mining operations.  

The potentially affected existing environment (i.e., the physical, biological, social, and 
economic values and resources) is described in detail in Chapter 3. A total of 15 resources 
identified through public and agency scoping and collaboration with the Interdisciplinary 
Team are brought forward for analysis and described in Chapter 4. 

ES.6 ENVIRONMENTAL IMPACTS 
Detailed descriptions of the impacts under the Proposed Action, each Action Alternative, and 
the No Action alternative are provided in Chapter 4, along with a discussion of potential 
mitigation measures, unavoidable adverse impacts, short-term uses versus long-term 
productivity, and irretrievable and irreversible commitments of resources that would result 
from implementation of the alternatives. Cumulative impacts to resource values and uses of 
the Project that would result from implementation of the Action Alternatives are also 
disclosed in Chapter 4. A summary describing the general conclusions of the effects analysis 
is presented below. 

ES.6.1 Air Quality and Climate Change 
Emissions from construction equipment would result from the combustion of fossil fuels 
(primarily diesel fuel used in compression ignition engines) used to power construction 
equipment and would comprise the bulk of the total gaseous pollutants (carbon monoxide, 
volatile organic compound [VOC], nitrogen oxide [NOx], sodium oxide, green house gases 
[GHGs]) emitted from the Project. Exhaust from various types of construction equipment 
taken into consideration for emissions estimation include bulldozers, graters, cranes, pickup 
trucks, water trucks, hole diggers, backhoes, dump trucks, drills, pole haul trucks, drum 
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pullers, tensioners, splicing equipment, 2-ton trucks, 5-ton trucks, and boom trucks. The 
types of activities that would take place during the construction phase include access road 
construction, pad preparation, surveying, hole digging, foundation installation, hauling and 
erecting transmission line structures, conductoring (stringing of power lines), clean up, and 
reclamation.  

The majority of the particulate emissions from the Proposed Action or Action Alternatives 
would be due to fugitive dust emissions caused by ground disturbance activities. Fugitive 
dust emissions particulate matter equal to or less than 10 microns in diameter (PM10) and 
particulate matter equal to or less than 2.5 microns in diameter (PM2.5) would result from 
earthmoving activities such as road construction, grading, land clearing, excavation, cut and 
fill operations, track-out emissions, and vehicular traffic over paved and unpaved access 
roads. Additional fugitive emissions would be generated due to windblown dust (erosion) 
from areas where the ground is disturbed and exposed to wind effects.  

A portion of the Project would be constructed within the designated PM10 non-attainment 
area. Due to its PM10 non-attainment status, the Maricopa County Air Quality Department 
has instituted stringent fugitive dust control regulations and control measure requirements for 
earthmoving projects within the county. Therefore, routine watering would be required along 
with other mitigation measures to minimize fugitive dust emissions impacts. 

Given the transient nature of the PM10 and PM2.5 emissions, and the fact that, even during 
peak construction activity, the resulting emissions represent relatively small increases (less 
than one percent) above the current emission rates in Maricopa County, it is highly unlikely 
that the Project would cause or contribute to an exceedance or violation of any applicable 
particulate standard. 

Emissions calculations for the construction and operational phases of the Project demonstrate 
that PM10, NOx, and VOC emissions would be below de minimis levels for State 
Implementation Plan Conformity and therefore, the Project would be considered a minor 
source of air emissions and further analysis under the General Conformity Rule is not 
necessary. Although the Project would be a minor source for particulate emissions, the 
applicant-committed particulate control measures would serve to minimize particulate 
emissions due to ground disturbance activities (the largest contributor to PM10/PM2.5 
emissions), thereby ensuring compliance with State Implementation Plan requirements.  

There is no established method to assess the impact of GHG emissions and in the absence of 
any applicable ambient standard or significance levels, a meaningful assessment of the 
climate change impacts of the GHG emissions cannot be determined. Therefore, the climate 
change impact analysis is limited to quantification of the GHG emissions.  

ES.6.2 Cultural Resources  
Nine National Register-eligible cultural resource sites (i.e., historic properties) are known to 
be within the Proposed Action route. These include three historic sites, four prehistoric sites, 
and two multi-component sites. Transmission line structure placement would be modified to 
avoid and span National Register-eligible sites where possible. The physical destruction of or 
damage to all or part of eligible sites that cannot be avoided would destroy or diminish the 
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characteristics that make them eligible for the National Register. Impacts could potentially be 
avoided through construction design modification or mitigated through data recovery studies. 
Impacts would likely be minor to moderate and long-term. Impacts under any of the Action 
Alternatives would be similar to the Proposed Action. 

No additional direct impacts to National Register-eligible cultural resources from operations, 
maintenance, and abandonment would be anticipated.  

Unless fenced or otherwise protected, National Register-eligible sites within the long-term 
transmission line ROW could be inadvertently impacted during operation and maintenance of 
the transmission line facilities. A long-term monitoring program would be implemented to 
regularly assess and document the condition of sites and to identify and implement measures 
to reduce any observed or ongoing damage. 

Indirect visual impacts to the setting of National Register-eligible cultural resources were 
evaluated for the Beardsley Canal, the Calderwood Butte Archaeological District, the 
Morristown Store, the Santa Fe, Prescott, & Phoenix Railway, the Seymour III site, and the 
Surly site. The introduction of the Proposed Action in these sites’ settings would not 
diminish the characteristics that make them eligible for the National Register. 

There would be no direct or indirect construction or operational impacts to known sacred 
sites or natural features of cultural and/or geographic interest to Indian tribes. However, 
tribes have expressed concern about effects to prehistoric sites they regard as ancestral. 
Hohokam sites along the Agua Fria River, some of which may contain human remains, are of 
particular concern.  

ES.6.3 Geology and Minerals  
Construction activities for the transmission line could locally alter surface topography if large 
cut and/or fill earth moving work is needed to install the transmission line structures or 
construct access roads. The Proposed Action and Action Alternatives would have a 
negligible impact on the exploration for and development of leasable mineral resources and 
no impact on development of saleable mineral resources within the Mineral Restriction areas. 
There would be a negligible impact on the ability to develop and mine a sand and gravel 
resource that would be crossed under the Proposed Action or Action Alternatives. The 
Project would not be expected to impact any existing mining activities. 

ES.6.4 Hazardous Materials and Hazardous and Solid Waste  
All Action Alternatives would involve the use of hazardous materials and generation of solid 
and hazardous waste during construction and operation of the Project. Certain chemicals and 
materials that would be used are characterized as hazardous materials. Potential effects from 
the Project involving hazardous materials would be associated with the release of hazardous 
materials to the environment due to improper use, storage, or disposal of hazardous materials 
and/or generating contaminated soil from releases of hazardous materials. Direct effects of 
such releases could include contamination of vegetation, soil, and water, which could result 
in indirect effects to human and wildlife populations. These effects have the potential to 
occur during construction, operation, maintenance, and decommissioning of the Project.  
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With adherence to applicable laws and regulations as well as applicant-committed 
environmental protection measures, hazardous materials would be properly handled and all 
wastes would be properly contained, transported, and disposed of offsite. There should be no 
impacts to workers, the general public, surrounding soils, surface water, or groundwater. A 
variety of safety-related plans and programs would be implemented to ensure safe handling, 
storage, and use of hazardous materials. 

ES.6.5 Land Use and Range Resources  
The amount of BLM lands that would be crossed/affected varies by alternative; however, in 
all cases the amount would be proportionally small compared to the total amount of BLM 
lands within and adjacent to the Project Area. Because the portion of BLM lands where the 
land use would be affected by the Proposed Action or any of the Action Alternative routes 
would be relatively small, overall impacts to BLM-managed land use would be minor, 
regardless of alternative. 

Private and State Trust lands crossed by the ROW under all Action Alternatives are 
predominantly vacant and undeveloped, with much of the State Trust land used as grazing 
allotments. Addition of the proposed transmission line and associated disturbance (such as a 
centerline access road) would reduce the acreage available for grazing. Similar to the BLM 
lands discussed above, the amount of private and State Trust lands crossed/affected varies by 
alternative; however, in all cases the amount would be proportionally small compared to the 
total amount of private and State Trust lands within and adjacent to the Project Area. Because 
the portion of private and State Trust lands where the land use would be affected by the 
Proposed Action or any of the Action Alternative routes would be relatively small, overall 
impacts to land use would be minor, regardless of alternative. 

Existing ROWs on BLM-managed land that would be crossed by the Proposed Action and 
Action Alternatives consist of various transmission, distribution, and communication lines; 
roads, and easements. The crossing of existing BLM ROWs by the proposed ROW under the 
Proposed Action or any of the Action Alternatives should not affect the management or 
administration of the existing ROWs. There would be no land use impacts to existing 
commercial or industrial areas, or utilities under the Proposed Action or any of the Action 
Alternatives. 

Under the Proposed Action and all Action Alternatives one percent or less of the portion of 
each grazing allotment to be crossed and less than one Animal Unit Month for each grazing 
allotment would be impacted in the short and long term. Therefore, the Proposed Action 
would have a negligible effect on grazing allotments. No reduction of any Animal Unit 
Months should be required. However, during construction activities, animals using the 
various allotments where activities are occurring would likely be temporary displaced from 
the immediate area until construction activities are completed. 

ES.6.6 Public Health and Safety  
Noise during construction would be associated with the equipment used for the installation 
activities. The closest residential area, common to all the Action Alternatives, would be 
residences on West Myers Street, near N. 235th Avenue, which are less than 0.25 miles from 
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the ROW. Maximum construction noise levels are expected from use of helicopters during 
conductor stringing and from heavy equipment used during construction activities on the 
ROW. It is expected that maximum noise levels at 50 feet from the helicopter would be 105 
dBA and from heavy equipment at 50 feet to be in the range of 83 to 85 dBA. Sound levels 
are expected to diverge in open air resulting in a 6-dBA decrease for each doubling of 
distance from the source. The maximum noise levels would be intermittent and temporary, as 
construction activities proceeded along the ROW, and would be incurred only during 
daylight (normal working hours). 

Electro Magnetic Fields and their effects are essentially equivalent among all Action 
Alternatives. During normal operation and maintenance of any of the Action Alternatives, the 
expected range of Electromagnetic fields is between 8 and 20 milliGauss, which also 
accounts for additive effects of paralleling other 500 kV and 230kV lines that may be 
crossed. Other, smaller (69kV) lines may also be crossed, but would result in 
Electromagnetic fields less than or similar to the projected range. The expected range of 
Electromagnetic fields is at least two orders of magnitude less than the recommended 
exposure limit of 2,000 milliGauss. The Electromagnetic fields would thus be measureable 
but small, resulting in a minor but long-term impact, similar among all of the Action 
Alternatives. 

Fire danger during construction activities associated with the Project under all Action 
Alternatives would be associated with equipment operations, personnel actions, and materials 
handling along the ROW during the construction activities. Construction activity could result 
in increased potential for fire in the ROW due to such occurrences as equipment or material 
sparks, workers smoking, or disturbances which cause non-native fire prone vegetation to 
establish itself. As the construction activities progress along the ROW, that particular section 
would be exposed to somewhat increased fire risk due to those activities and machinery 
presence. The increased risk would then subside as the construction activity progresses 
further down the ROW. 

Fire danger during operation of the transmission line would be associated with increased risk 
due to the physical presence of the transmission line and the conveyance of electrical energy 
over the electrical conductors. Physical presence of the transmission line may increase the 
likelihood of lightning strikes in the vicinity of the transmission line and structures, which 
would lead to a small increased risk of lightning caused fires along the entire route of the 
Project. Shield wires would be installed near the top of the structures and above the 
conductors, which would minimize the chance of lightning strikes. Additionally, mechanical 
malfunction or failure of transmission line components would have an associated risk of 
increased fire danger in the vicinity of the transmission line ROW. This increased risk would 
be present during the operational lifetime of the Project. 

ES.6.7 Paleontology  
The paleontological records search report indicates that there are no known vertebrate fossil 
localities within one mile of the Project Area and the potential for significant paleontological 
resources ranges from very low to unknown. The Potential Fossil Yield Classification 
assessment along with the Paleontological Potential of Rock Units assessment and the 
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literature review suggests potential for significant vertebrate fossils is unlikely for the Project 
Area. If environmental protection measures and best management practices are implemented, 
impacts to paleontological resources would be negligible to minor and long-term. 

ES.6.8 Recreation and Special Designations  
Construction of the transmission line on BLM-managed public lands would affect the 
recreational experience in the short term through the activity and noise associated with 
construction activities. Access to portions of the Castle Hot Springs Special Recreation 
Management Area may be prohibited for short periods of time. The main short-term impact 
related to OHV recreational use would be decreased OHV trail availability during 
construction. OHV users would temporarily have decreased access into the Castle Rock 
Springs Special Recreation Management Area and the Resource Management Zones within 
it.  

Under the Proposed Action the impacted routes represent approximately seven percent of 
BLM-designated OHV single-track trails and three percent of two-track trails in the Study 
Area. The impacted routes would be opened again after construction. There would be a long-
term moderate to major impact to the single-track users of the OHV recreational resource. 
Under Alternative 2, single-track trails, heavily used OHV recreation resources north of SR 
74, and The Boulders Staging Area would not be affected. 

Of the 18 Special Recreation Permits identified within or adjacent to the Project Area for 
commercial and competitive uses such as organized group events and activities, ten could be 
affected by the construction and/or presence of the transmission line under the Proposed 
Action and Action Alternatives.  

There would not be any effect to lands with special designations under the Proposed Action 
or any of the Action Alternatives. 

ES.6.9 Socioeconomics and Environmental Justice  
Project construction costs range from $101 to $104 million dollars depending upon the 
Action Alternative selected. Right-of-way acquisition costs range between an additional $23 
to $29 million dollars depending upon the Action Alternative selected. The construction of 
the transmission line would have a beneficial effect on employment, labor income, value 
added, and output in Maricopa County. These effects would be minor and short-term, and 
terminate with the completion of the transmission line. Some of these temporary benefits 
could flow to communities within and adjacent to the Project Area. Although anticipated to 
be negligible, the economic effects of operating and maintaining the transmission line would 
be beneficial and long-term. 

Economic effects would occur to property taxes as the Project would change land use 
patterns and potentially affect the property taxes paid on the affected land. Impacts to 
property values from the Project would occur to property located within 200 feet of the 
transmission line. Presently there are no residential structures within 200 feet of the ROW; 
therefore, the effects would be to undeveloped land. The potential effects on undeveloped 
land values range from 0 to -5.0 percent depending on location, available amenities, and 
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current market conditions. The effects to land owners could be adverse, minor, and short-
term. 

Private land acquired for the Project would change land use patterns and could potentially 
affect the property taxes paid on this land. The presence of a transmission line could 
negatively affect the assessed value of the lands crossed. A decrease in assessed valuation 
could result in a decrease in tax revenue. Offsetting the potential loss of tax revenue would 
be property taxes paid by APS on the value of installed equipment on the land. The net effect 
on property tax revenue, under current land uses of private properties located within 200 feet 
of the ROW is beneficial, major, and long-term. 

State Trust lands would be affected as they would be leased to APS and removed from future 
development or sale, and impacting to current grazing activities. Indirect socioeconomic 
impacts to recreation use, ecosystem services, and quality of life issues (i.e. visual, 
recreation, and health and safety concerns) would also occur from the Project. Impacts could 
be short-term related to temporarily closing trails and OHV routes and long-term related to 
the visual impacts to the scenic views and changes in the recreation experience. Due to 
insufficient data, the magnitude of short- and long-term effects cannot be estimated.  

Regarding Environmental Justice, one low-income population was identified at the census 
tract block group scale within the Project Area. The Project route would cross through 
approximately 3.3 miles of this tract; the majority of which would be situated on State Trust 
land. The Environmental Justice issues of concern from the Project involve aesthetic and 
economic impacts that would affect the Environmental Justice minority population census 
block group. Approximately 8.5 percent of the overall Project route would cross through this 
identified low-income population. This suggests that potential adverse impacts could be 
disproportionately high to the Environmental Justice minority populations as a result of this 
Project. 

ES.6.10 Soils  
Direct physical impacts would occur to 22 different soil types under the Proposed Action or 
any of the Action Alternatives and would include compaction and crushing of the topsoil by 
equipment during salvage, stockpiling, construction, and reclamation activities. Physical 
effects of soil compaction would be short-term, minor to moderate, and include reduced 
permeability and porosity, damage to microbiotic crusts, increased bulk density, decreased 
available water holding capacity, and increased erosion potential. Soil microorganisms such 
as bacteria and fungi, important in the decomposition of biological materials and the 
formation and improvement of soil, would be impacted. Natural processes, such as wind and 
water transport of soil particles from surrounding areas would continually inoculate the site 
with these microorganisms.  

After construction activities, all work areas identified as temporary disturbance would be 
reclaimed and salvaged topsoil would be re-distributed. With the implementation of topsoil 
salvage and reuse practices, soil conservation measures, best management practices, and 
other proposed operating procedures, impacts to the temporarily disturbed acres of the soil 
resource would be site-specific, temporary, and moderate. 
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Long-term operations and maintenance of the transmission line facilities may require access 
to the route via existing roads, and may result in temporary disturbance; however, this effect 
would be minor to negligible. 

ES.6.11 Transportation and Traffic  
The majority of effects to transportation and traffic would occur during the estimated 22-
month construction phase of the proposed Project. Under all Action Alternatives, various 
combinations of local arterial and collector roads would be required for continuous access. 
The majority of these access routes would utilize existing public streets, highways, private 
roads, and adjacent gravel/unsurfaced roads. A portion of needed access would require either 
improvements to existing roads or the development of new roads, with associated ROW 
approval for all the roads.  

In general, all construction access roads developed/improved outside the transmission line 
ROW would be reclaimed at least back to their original, pre-disturbance condition. 
Therefore, these access roads would be considered temporary, especially because some of the 
proposed access roads outside the ROW are already trails and/or two-track unsurfaced roads.  

All construction access roads developed/improved inside the transmission line ROW would 
not be reclaimed and therefore would be considered permanent. 

Under the Proposed Action or Action Alternatives there would be a total of approximately 
8.5 to 9.5 miles of temporary access roads constructed/improved outside of the ROW, and 
approximately 38 miles of permanent, access road constructed approximately parallel and/or 
along the centerline of the ROW.  

Construction-related traffic would vary according to the phase of the construction, and would 
move with the progress of the construction. The Project is expected to generate 21,712 
vehicle trips during the 22-month construction period. These trips would all occur on SR 74 
and US 60. The greatest increase in traffic would occur during the conductoring phase of 
construction; 32 construction-related vehicle trips per day would occur on SR 74 and US 60 
for 80 days. This represents less than a one percent increase in daily traffic on these two 
roadways, which while measurable, is unlikely to be noticed by other motorists. Therefore, 
the increase in traffic due to Project construction represents a minor, short-term adverse 
effect. 

ES.6.12 Vegetation Resources, Including Noxious and Invasive Weeds, 
and Special Status Plants  

The Proposed Action and all Action Alternatives contain a very similar amount of 
(estimated) temporary and permanent disturbance. The two main vegetation types within the 
ROWs, creosote-white bursage desert scrub and Sonoran paloverde mixed cacti desert scrub, 
are also similarly distributed. Creosote-white bursage desert scrub occurs mainly west of US 
60, where the Proposed Action and Action Alternative routes follow the same alignment, and 
Sonoran paloverde mixed cacti desert scrub occurs mainly east of US 60. The adverse 
impacts under all Action Alternatives from disturbance of both desert scrub vegetation types 
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would be long-term and minor, because the removal of this vegetation would only be 
measurable on the scale of local communities immediately adjacent to the ROW. 

Riparian habitats (Riparian Mesquite Bosque and Riparian Desert Shrubland) within the 
ROW would be avoided and would not be disturbed by construction activities unless 
absolutely necessary.  

The crushing or removal of special status plant individuals would impact individual plants as 
well as reduce local population sizes if the species is common. Many salvage-restricted 
native plants were found throughout or in large parts of the Project Area. Pre-construction 
surveys would locate special status plant individuals in the construction zone and any that 
cannot be avoided would be salvaged. However, salvaged individuals may not establish if re-
planted. Large numbers of individuals would likely be removed permanently. In addition, 
suitable habitat for these species would be lost within the ROW as the ground is disturbed. 
Impacts would be moderate and long-term for most salvage-restricted species, including 
saguaro, teddybear cholla, straw-topped cholla, tree cholla, Engelmann’s hedgehog cactus, 
California barrel cactus, ocotillo, and yellow-spine prickly pear. Impacts would be moderate 
because these species are common in the area (particularly within paloverde scrub habitat 
east of US 60) and local population distributions may be adversely affected due to the 
number of individuals removed.  

Hohokam agave, a Sensitive species that has shown declines, would be adversely affected at 
the population scale by a loss of individuals. A biological monitor onsite would ensure that 
Hohokam agave individuals would be avoided. However, river terraces (suitable habitat) may 
be disturbed under any Action Alternative. If individuals are present, the loss of suitable 
habitat in the occupied area would be moderate and long-term. 

Bigelow’s onion, a salvage-restricted species that may occur around the Agua Fria River, 
would be avoided if possible, or salvaged. Suitable habitat would be disturbed, thus a loss of 
suitable habitat would occur under all Action Alternatives. These impacts would be long-
term and minor, because only habitat in the local area (immediately surrounding the Agua 
Fria River) would be affected. 

The likelihood of invasive and noxious species introduction differs for each invasive and 
noxious species. In general, invasive and noxious weeds reproduce by seed and are spread 
rapidly and effectively by animal vectors, vehicles, wind, water, or physical movement (such 
as Russian thistle). Several invasive and noxious plant species were observed within and 
adjacent to the Project Area, within roadways, disturbed areas, and in ditches and drainages. 
If noxious weeds are already present at a site, disturbing the plants would likely facilitate the 
physical spread of seeds, and disturbing adjacent ground would open up space for new 
individuals to invade. Thus, any surface-disturbing activity in the vicinity of invasive or 
noxious plant species increases the potential for further spread and establishment of those 
species. Impacts from invasive and noxious plant species under any Action Alternative 
would be short-term and minor, considering mitigation measures. 
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ES.6.13 Visual Resources  
Visual contrast between the proposed Project and the surrounding landscape would vary from 
none to strong, depending on where the Project would be viewed from. The Proposed Action 
would comply with the visual components of the Town of Buckeye General Plan and the 
City of Peoria General Plan, where applicable. 

The Proposed Action would meet the BLM VRM class objectives for the portion of the 
project within the existing BLM-designated utility corridor in the southern portion of the 
Project Area. The transmission line would dominate the view within an estimated 800 feet of 
the transmission line, and in these areas on BLM-managed public lands in the vicinity of SR 
74 would not meet VRM Class III objectives. The Proposed Action would meet VRM Class 
objectives on approximately half of the VRM Class III-designated lands north of SR 74 and 
approximately 75 percent of the Class III-designated lands south of SR 74. However, the 
RMPA would change the VRM Class from Class III to Class IV and the transmission line 
would meet VRM Class IV objectives. 

The overall long-term impacts under the Proposed Action are as follows: 

• Portion of the route common to all Action Alternatives (both on and off BLM-
managed public lands) – Minor 

• Portion of the route on BLM-managed public lands within the linear KOP - Major 

• Portion of the route on all other lands - Minor 

• Views from SR 74 – Moderate 

• Castle Hot Springs Special Recreation Management Area – Minor to Moderate 

• Lake Pleasant Regional Park – Negligible to Minor 
In the area where the transmission line would dominate the view on BLM-managed public 
lands, it would be a very discordant element; however, it would not affect the Scenic Quality 
rating assigned to the Scenic Quality Rating Unit, and there would be no effect to the Visual 
Resources Inventory. 

ES.6.14 Water Resources 
If the estimated short-term, average 48,000 gallons per day (33 gallons per minute) of 
construction water were sourced from surface water, it would be leased or purchased from an 
existing municipal or agricultural user. This water would not likely come from one of the 
washes within or near the Project Area, because they only flow ephemerally and are not 
reliable water sources. If construction water were sourced from either of the two major 
streams in the area (the Agua Fria and Hassayampa rivers), it would likely be obtained from 
reservoirs upstream of the Project Area or from one of the distribution canals such as the 
Central Arizona Project. Project impacts to volume, timing, and/or extent of surface water 
flow resulting from this water usage would be negligible because the quantity would be 
small, the period of use would be temporary, and it would represent an alteration of an 
existing use rather than a new use. 
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If the estimated construction water were sourced from groundwater, it would be leased or 
purchased from an existing well owner. The existing well would likely be situated in the 
alluvial aquifer of the Phoenix Aquifer Management Area. Due to the small amount of water 
required, the well owner would not need a grandfathered right or withdrawal permit to pump 
from the Aquifer Management Area. Further, Project use would not represent a new 
groundwater withdrawal, and would therefore have a negligible impact on groundwater 
quantity or levels in the alluvial aquifer.  

Construction activities almost always have the potential to locally increase runoff due to 
vegetation removal, soil compaction, and drainage path modification. The ephemeral washes 
within or adjacent to the Project Area are naturally subject to very wide fluctuations in 
discharge that occur on an erratic basis and their channel characteristics have been formed 
accordingly. If minor changes in runoff characteristics did occur, they would not be likely to 
have a noticeable effect on channel morphology. 

Similarly, construction activities generally have the potential to increase turbidity, suspended 
sediment concentrations, and/or dissolved mineral concentrations, either due to erosion of 
upland soils or in-stream bed and bank erosion. However, local surface waters are likely 
naturally high in turbidity because of suspended particulates and likely to contain naturally 
occurring constituents that are leached from the soils, including minerals and salts. Any 
increases that may be due to construction activities would likely be negligible or minor due 
to the limited and dispersed disturbance acreage and the implementation of erosion and 
runoff control best management practices.  

Although construction-related disturbances would occur throughout the ROW, and thus 
would be done within or proximate to ephemeral drainages, APS does not plan to place 
transmission line structures, anchors, or other permanent structures within the drainage 
channels. Instead, all washes would be spanned. This would help to minimize water quality 
degradation (such as increases in turbidity, suspended sediments, or minerals). It would also 
help to minimize impacts to riparian vegetation, if any, associated with the drainage channel, 
which in turn would also help to maintain water quality. Even the widest channel (the Agua 
Fria River crossing) under all Action Alternatives would be well within the allowable span 
length. However, given the width of floodplains, some structures may inevitably need to be 
located within the floodplain.  

ES.6.15 Wildlife Resources, Including Special-Status Wildlife and 
Migratory Birds 

Direct impacts to small mammals and reptiles would occur during construction activities 
when individuals are unable to move away from vehicles and other heavy equipment. 
Mortality would occur when individuals are buried or run over by equipment; many small 
mammals and reptiles utilize small burrows underground, so these impacts are particularly 
likely if individuals stay underground within the direct disturbance area instead of moving to 
adjacent habitat. In general, large mammals would not be directly impacted by construction 
equipment because they would move away from the disturbance area or could be easily seen 
and avoided. 
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The removal of desert scrub habitats for either temporary or permanent uses under any 
Action Alternative would essentially be a permanent removal of habitat for wildlife and 
special status species. Sonoran desert vegetation is slow-growing and although annuals 
would colonize in the short-term following disturbance, a stable, perennial community would 
not emerge for the long-term. Impacts to wildlife and special status species from desert scrub 
habitat losses would be minor because only wildlife individuals in the area immediately 
within and adjacent to the ROW would be adversely affected, and there would be no change 
to species’ distributions. 

Riparian areas and desert washes are high-value centers of biodiversity and are used by a 
wide variety of wildlife, including special status amphibians, birds, and mammals. Riparian 
areas would be avoided and would not be disturbed by construction activities, unless 
absolutely necessary. Impacts from habitat losses to species that utilize riparian habitats, 
therefore, would be negligible. Desert washes containing seasonal flows or riparian 
vegetation would be avoided if possible. The loss of desert wash habitat, if it occurred, would 
be long-term and moderate for two special status species: crissal thrasher and Lucy’s warbler. 
Habitat capability for these species would be adversely affected by the loss of these areas. 
Desert washes are mainly present west of the Action Alternative routes (i.e., Hieroglyphic 
Mountain area), so any disturbance to these areas would be the same under all Action 
Alternatives.  

Smaller mammals and reptiles would be affected by noise if individuals cannot escape by 
fleeing the construction area or by finding refuge underground. Hearing capabilities in these 
individuals may be damaged for the short- or long-term and may affect predator detection 
abilities. These impacts would be minor, as only individuals in the immediate vicinity of 
construction activities would be affected. Larger mammals such as coyotes or badgers would 
move away from construction noise, would be displaced for the duration, and may return to 
the area following construction activities. Other species that may be using the area for 
foraging would be similarly displaced. 

The Proposed Action and Action Alternative routes cross varying amounts of Category II and 
Category III tortoise habitat. Disturbances and degradation of tortoise habitat would be 
avoided or minimized during construction. The maximum amount possible of tortoise habitat 
would be maintained within the footprint of the alternative route in order to ensure the 
existence of viable populations within suitable habitat. Any disturbance of Category II and 
Category III tortoise habitat would be compensated at a rate determined by the BLM and 
APS. BLM's mandate is “no net loss” of desert tortoises or habitat. 

Pre-construction surveys would be implemented during the nesting season to locate raptor 
and other migratory bird nests. If a nest is found, a timing or spatial buffer may be 
implemented following BLM guidelines. Incidental take of migratory birds is not permitted 
under BLM policy. Nests would be avoided; however, some nests may be within a larger 
radius where noise impacts may still be present, but would not cause adverse reproductive 
effects. In addition, many migratory birds would be present and not nesting in the area; these 
individuals would simply avoid the noise. Impacts to migratory birds from noise would be 
short-term and minor, as only individuals in the local area would be affected. 
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ES.7 POTENTIAL MITIGATION MEASURES 
Under the Proposed Action and all Action Alternatives, applicant-committed environmental 
protection measures and best management practices would be implemented to minimize 
adverse impacts to sensitive environmental resources (see Section 2.4.5). 

Under all Action Alternatives, APS would comply with applicable laws, ordinances, 
regulations, and standards, and would obtain and meet the requirements of all necessary 
permits. Resource specific laws, ordinances, regulations, and standards are presented in 
Chapter 3 and, as applicable to the analysis, Chapter 4. 

Potential mitigation measures are also proposed for individual resources in Chapter 4. 
Potential mitigation includes additional means, measures, or practices not incorporated into 
the Proposed Action or Action Alternatives that would further reduce or eliminate impacts. 
Unavoidable adverse impacts that would persist following implementation of potential 
mitigation measures are addressed immediately following each potential mitigation measures 
section in Chapter 4.  

ES.8 AGENCY PREFERRED ALTERNATIVE 
The BLM has identified the Proposed Action route crossing public lands managed by the 
BLM as the Agency Preferred Alternative route for the proposed transmission line. Under the 
Agency Preferred Alternative, the BLM would approve a 200-foot wide ROW within the 
existing designated utility corridor northeast of the Sun Valley Substation. In addition, the 
BLM would amend the Bradshaw-Harquahala RMP to:  

• Designate a single-use 200-foot wide utility corridor on BLM-managed public lands 
north of SR 74, 

• Designate a multiuse utility corridor within the key-shaped piece of BLM-managed 
public lands south of SR 74, and 

• Change the existing VRM Class designations of portions of BLM-managed public 
lands north and south of SR 74 from VRM Class III to VRM Class IV to allow for the 
newly established utility corridors.  

Upon amendment of the Bradshaw-Harquahala RMP, the BLM would approve a 200-foot 
wide ROW following the Proposed Action route within the newly designated utility 
corridors. 

The Preferred Alternative will reasonably accomplish the purpose and need for the federal 
action, while fulfilling the BLM's statutory mission and responsibilities, giving consideration 
to environmental, economic, and technical factors. This action is responsive to public input 
for avoiding environmental and economic impacts to lands in the project vicinity. 

ES.9 AGENCY CONSULTATION AND COORDINATION 
A total of 33 agencies were sent a letter inviting them to participate as a cooperating agency. 
Six agencies have accepted to participate; the following federal, state, and local agencies 
have signed on and been consulted during preparation of the EIS as Cooperating Agencies: 
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• U.S. Environmental Protection Agency  
• U.S. Air Force - Luke Air Force Base 
• Arizona State Land Department  
• Maricopa Association of Governments 
• City of Peoria 
• City of Surprise 

The BLM contacted the following eight American Indian tribes to notify them of the 
Proposed Action and initiate formal consultation in preparation of the EIS: Gila River Indian 
Community, Salt River Pima-Maricopa Indian Community, Ak-Chin Indian Community, 
Tohono O’odham Nation, Yavapai Prescott Tribe, Yavapai Apache Nation, Fort McDowell 
Yavapai Nation, and the Hopi Tribe. In recognition of the special relationship with the 
United States government, the BLM will continue to consult with the appropriate tribal 
governments at an official, executive level (government-to-government) in accordance with 
the National Historic Preservation Act and other relevant legal authorities. The BLM will 
provide opportunities for government officials of federally recognized American Indian 
tribes to comment on and participate in the preparation of the EIS through review of the 
cultural resource inventory report prepared for this Project and will consider comments, 
notify consulted tribes of final decisions, and inform them of how their comments were 
addressed in those decisions. Tribes have expressed concern regarding amending the 
Bradshaw-Harquahala RMP and impacts to prehistoric sites. BLM conducts formal Section 
106 consultation with the SHPO concurrently with tribal consultations.  

ES.10 NEXT STEPS 
Following publication of the Draft EIS and Draft RMPA there will be a 90-day public review 
and comment period. As required for consideration of a plan amendment, during this time, 
the BLM plans to hold public meetings to receive comments on the Draft EIS and Draft 
RMPA; meetings will be announced through mailings and major news outlets. Upon 
conclusion of the public review and comment period letters and oral comments received on 
the Draft EIS will be reviewed and evaluated. Responses will be prepared for substantive 
comments and modifications or corrections will be made to the Draft EIS and Draft RMPA 
as determined necessary in response to these comments. Copies of all comments, along with 
responses to them, will be included in the Final EIS. 

The Final EIS and Proposed RMPA distribution will be completed after consideration is 
given to comments received on the Draft EIS and Draft RMPA. A 30-day Final EIS 
availability period will be initiated by publication of a Notice of Availability for the Final 
EIS and proposed RMPA in the Federal Register. Following the 30-day availability period 
for the Final EIS and proposed RMPA and the 60-day Governor's Consistency Review period 
that run concurrently, required because of the proposed RMPA, the BLM will prepare a 
Record of Decision. The Final EIS and proposed RMPA, and Record of Decision are 
currently planned for completion in 2013. 
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CHAPTER 1  INTRODUCTION, PURPOSE AND NEED 

1.1 INTRODUCTION  

1.1.1 Project Overview 
Arizona Public Service Corporation (APS or Applicant) is proposing the development of 
approximately 38 miles of transmission line to increase the reliability of the high-voltage 
transmission system in the northwestern Phoenix metropolitan area. The proposed APS Sun 
Valley to Morgan 500/230kV Transmission Line Project (Proposed Action or Project) would 
establish a 500 Kilovolt (kV) and 230kV connection, constructed mainly on single-pole 
structures between two substations (the Sun Valley Substation [formerly called TS-5] and the 
existing Morgan Substation [formerly called TS-9]). The approved Sun Valley Substation 
will be located in the northwest portion of the Town of Buckeye and the existing Morgan 
Substation is located in the City of Peoria. Generally the transmission line would head north-
northeast out of the Sun Valley Substation to north of State Route (SR) 74 and then east to 
the Morgan Substation. The Project location is shown in Figure 1.1-1 (found in the Figures 
section of Volume II).  

The Project would require a new right-of-way (ROW) or easement on federal, state, and 
private lands. The construction ROW would be approximately 200 feet wide, but could be 
somewhat wider where terrain poses engineering or construction constraints. The permanent 
and operational ROW width is proposed to be 200 feet wide and would cross approximately 
seven miles of public lands, north and south of SR 74 in the northeastern part of the Project 
Area and approximately two miles of public lands in the southwestern portion of the Project 
Area near the Sun Valley Substation location (Figure 1.1-1). Because the ROW over public 
lands is needed to complete APS' proposed Project, which spans approximately 38 miles on 
mostly non-public lands, the National Environmental Policy Act (NEPA) requires analysis of 
the entire transmission line route, including impacts to non-public lands. However, any 
decision issued by the Bureau of Land Management Hassayampa Field Office (BLM HFO) 
would only affect that portion of the Project occurring on BLM-managed public lands. The 
transmission line may include steel monopole, H-frame, or lattice structures. Typical 
structure heights would be between 135 and 195 feet tall with spans between structures 
typically ranging from 800 to 1,400 feet, depending on terrain or other considerations. Until 
final design and the specific ROW are determined, actual structure types and locations cannot 
be specifically identified. 

The BLM HFO has determined that the Project may also require approval of an amendment 
to the Bradshaw-Harquahala Resource Management Plan (RMP) in addition to a ROW 
application approval. In order to comply with its requirements under NEPA, the BLM has 
determined that this Environmental Impact Statement (EIS) will be prepared for the Project 
because it is a major federal action. 
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1.1.2 Project History 
Population growth and continued expansion of urban development into previously 
undeveloped areas in Arizona have increased the demand for electric transmission resources. 
According to the United States (U.S.) Census Bureau (2012a), Arizona’s population 
increased by 24.5 percent between 2000 and 2010. This growth rate is second only to 
Nevada, which showed a 35 percent increase over that same time period. In response to this 
trend, APS identified a need for added electric transmission capacity to relieve transmission 
congestion, improve the reliability of the transmission network, and provide power to 
expanding urban areas. 

From early 2007 through 2009, APS conducted feasibility studies within a study area of 
approximately 400 square miles, coordinated with appropriate agencies, and completed 
public involvement activities related to the Project (formerly the TS-5 to TS-9 500/230kV 
Transmission Line Project).  

The development of the Bradshaw-Harquahala RMP included multiple public meetings with 
comment opportunities during an eight-year planning period. The Proposed RMP and Final 
EIS, published in August 2008, provides management direction for public lands including the 
APS study area, and also establishes designated corridors for major utilities. Following the 
issuance of the Final RMP, the City of Peoria protested the plan for failing to establish a 
utility or multiuse corridor along SR 74 where the RMP was designating a transportation 
corridor in the same area. The Director of the BLM dismissed that protest because 
establishing a utility or multiuse corridor had not been raised during the planning process and 
thus, this issue was not considered during the development of the RMP. In addition, the 
Record of Decision (ROD) for the Programmatic EIS for Designation of Energy Corridors on 
Federal Lands in 11 Western States (BLM 2009a) did not identify a utility corridor along SR 
74. 

In July 2008, APS submitted an application for a Certificate of Environmental Compatibility 
(CEC) for the Project to the Arizona Power Plant and Transmission Line Siting Committee 
(Siting Committee), based on the requirements specified in Arizona statutes. The APS 
application proposed a preferred route and three alternative routes. In March 2009, after an 
extensive public review process, the Siting Committee, and ultimately the Arizona 
Corporation Commission (ACC), approved a transmission line route that was different from 
the APS proposed route. The certificated route incorporated components of the proposed 
route included in the APS CEC application, and also included lands not located in a BLM 
designated utility corridor. The public lands included in the ACC-certificated route are 
located in two separate areas: 1) approximately two linear miles near the Sun Valley 
Substation within a BLM-designated multiuse corridor, north of the Central Arizona Project 
(CAP) canal in Buckeye, and 2) a block of public land parallel to SR 74 in the City of Peoria 
and unincorporated Maricopa County not within an existing utility corridor and having BLM 
designated Class III visual resource values, but within an existing transportation corridor to 
allow for future expansion of SR 74. In addition to crossing BLM-managed public lands, the 
ACC-certificated route (“certificated corridor") crosses other lands, the majority of which are 
Arizona State Trust lands, as well as some U.S. Bureau of Reclamation (USBR) lands, and 
privately owned lands.  
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On April 29, 2009, APS filed a ROW Application for Transportation and Utility Systems and 
Facilities on Federal Lands (SF-299) with the BLM to construct a 500/230kV transmission 
line within the ACC-certificated route. At that time, the APS application was not in 
conformance with the existing Phoenix RMP (BLM 1988) that the HFO was working under 
until the ROD for the new RMP could be signed and implemented. The BLM’s new land use 
plan for this area, the Proposed Bradshaw-Harquahala RMP and Final EIS (BLM 2008a) also 
did not include a utility corridor for the proposed route across BLM-managed public land 
along SR 74. The application was, therefore, considered not in conformance with the new 
plan as well and could not be processed without amending the plan.  

In April 2010, the ROD for the approved RMP was signed. However, because the approved 
RMP still did not establish a utility corridor in the area where the ACC-certificated its route, 
the BLM rejected APS’ ROW application based on the proposal not being in conformance 
with the approved RMP. In May 2010, APS appealed BLM’s rejection of the ROW 
application to the Interior Board of Land Appeals (IBLA) and in October 2010, IBLA 
remanded the decision back to BLM indicating that the decision rationale required more 
detail. In December 2010, BLM agreed to consider an RMP amendment (RMPA) and 
process the ROW application, then subsequently determined that an EIS is warranted for this 
Project A Notice of Intent (NOI) to prepare an EIS for the Project and RMPA was published 
in the Federal Register on April 11, 2011 (76 FR 20006-20007). 

1.2 APPLICANT’S OBJECTIVE 
The transmission line would establish a 500kV and 230kV connection between two 
substations (the approved Sun Valley Substation [formerly called TS-5] and the existing 
Morgan Substation [formerly called TS-9]). The 500kV transmission line was identified in 
APS' 2003 Ten-Year Transmission System Plan filed with the ACC in January of that year. 
Additionally, in APS’ Renewable Transmission Action Plan submitted to ACC in 2009, the 
Sun Valley to Morgan 500kV transmission line was identified as a project that could be 
beneficial to renewable resource development in Arizona because the transmission line 
would connect renewable resource generation projects to the Phoenix metropolitan area load 
center (APS 2009). According to APS, the connection between the Sun Valley and Morgan 
Substations would be the final segment in completing a continuous 500kV supply from the 
Palo Verde hub area (this hub creates a common location for commercial energy trading) to 
the northeast Phoenix metropolitan area (Pinnacle Peak Substation). The 500kV connection 
would increase the import capability (i.e., the transfer of electric energy) to the Phoenix 
metropolitan area and increase the export capability from the Palo Verde hub by 
approximately 600 megawatts (MW). This capability would increase to approximately 
1,200 MW when combined with APS’ Delaney to Sun Valley 500kV Transmission Line, 
which is scheduled to be in service by 2014. Because existing or other planned 500kV 
transmission lines in the system are almost fully committed to other generation sources, this 
500kV line would facilitate the delivery of electricity from projected renewable energy 
resources. With over 1,500 MW of solar generation interconnection requests at the Delaney 
Substation (located between the Palo Verde hub and Sun Valley Substation), additional 
export and scheduling capability is necessary to facilitate delivery of electricity from 
proposed solar energy projects to electric load centers. 
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The 500kV transmission line would increase the reliability of the electrical infrastructure in 
Arizona by providing another 500kV source to the Pinnacle Peak Substation. This would be 
in addition to the sources from the northern Navajo and Four Corners generating stations that 
can be subject to system outages or wildfires along transmission lines. Additionally, in 
conjunction with the transmission system operated by Salt River Project, the 500kV circuit 
would increase the reliability of the extra-high voltage (EHV) transmission system. This 
would be accomplished by completing a 500kV loop that connects the Palo Verde 
Transmission system, the Southern Navajo Transmission system, and the Southern Four 
Corners system, thereby increasing reliability in the transmission grid to support the greater 
metropolitan Phoenix area. 

The co-located 230kV transmission line would serve future load that is expected to develop 
in currently undeveloped areas in the Town of Buckeye, City of Surprise, City of Peoria, and 
unincorporated Maricopa County, as identified in APS' Renewable Transmission Action 
Plan. It would tie together the existing and planned 230kV and 69kV systems in the 
northwest Phoenix metropolitan area, thus providing additional reliability along with 
increased load serving capability. APS currently has no 230kV facilities in the majority of 
this portion of the Phoenix metropolitan area. 

According to APS, the co-location of the 500kV and 230kV lines on the same structures 
would provide savings in ROW and easement costs to ratepayers, in contrast to the 
inefficiencies of building two separate transmission lines and ROWs. It also eliminates future 
230kV line siting efforts, which would become more difficult as the area is developed.  

1.3 BLM’S PURPOSE AND NEED  

1.3.1 Purpose of the BLM Action 
The purpose of the BLM action is to respond to the APS request for access across public 
lands in order to construct, maintain, and decommission a co-located 500/230kV 
transmission line between the Sun Valley and Morgan Substations. The BLM would only be 
issuing decisions on those portions of the APS request that involve a ROW on public lands.  

1.3.2 Need for the BLM Action 
The need for the BLM action is established by the BLM's responsibility under the Federal 
Land Policy and Management Act (FLPMA) (43 USC § 1761) to respond to a request for a 
ROW grant while avoiding or minimizing adverse impacts to other resource values and to 
locate the uses in conformance with land-use plans. FLPMA also requires that the BLM 
"develop, maintain, and when appropriate, revise land-use plans" (43 USC §1712). An 
amendment to the 2010 Bradshaw-Harquahala RMP would be necessary because a utility 
corridor on public land in the location of the certificated route approved by the ACC along 
SR 74 was not established and high-voltage transmission lines crossing public land are 
required to be within designated utility corridors under the current RMP. In addition, the 
existing Visual Resource Management (VRM) Class designation would need to be amended 
from VRM Class III to VRM Class IV for those public lands where views would be 
dominated by the transmission line, and thus would not meet the current VRM objectives. 
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The VRM Class designation would also be changed for those public lands north and south of 
SR 74 surrounding the proposed transmission line ROW (i.e. existing transportation corridor 
north of SR 74 and the key-shaped public land piece south of SR 74) in order to avoid 
creating narrow linear strips designated as different VRM Classes. Approximately 3,375 
acres would be changed from VRM Class III to VRM Class IV. 

1.4 LEAD AND COOPERATING AGENCIES 
The BLM is the lead federal agency responsible for preparing this EIS and associated 
analyses. The HFO is the lead office, responsible for consultations required by Section 7 of 
the Endangered Species Act of 1973 (ESA), as amended, and Section 106 of the National 
Historic Preservation Act of 1966 (NHPA), as amended.  

Cooperating agencies include those federal, state, or local agencies that have jurisdiction by 
law and/or special expertise (40 Code of Federal Regulations (CFR) Section 1508.5). Those 
with jurisdiction by law will make their own decisions to approve or deny all or part of the 
Project. Those with special expertise or information have and will continue to assist in 
development of the analysis. In March 2011, the BLM sent letters to numerous agencies at 
the federal, state, and local level inviting participation as a cooperating agency in preparation 
of the EIS. A total of 33 agencies were sent a letter inviting them to participate as a 
cooperating agency. Six agencies have accepted: U.S. Air Force - Luke Air Force Base 
(LAFB), the U.S. Environmental Protection Agency (EPA), the Arizona State Land 
Department (ASLD), the Maricopa Association of Governments (MAG), the City of Peoria, 
and the City of Surprise. Chapter 5 – Consultation and Coordination contains a list of 
those invited to participate as cooperating agencies. 

1.5 REGULATORY FRAMEWORK 

1.5.1 NEPA and Plan Amendment Process 
This EIS was prepared in accordance with NEPA and in compliance with the Council of 
Environmental Quality (CEQ) regulations (40 CFR §§ 1500–1508), Department of Interior 
(DOI) requirements (43 CFR Part 1600; Department Manual 516, [DOI 2009a]), guidelines 
listed in the BLM NEPA Handbook, H-1790-1 (BLM 2008b); and in the BLM Land Use 
Planning Handbook, H-1601-1 (BLM 2005). Under NEPA, federal agencies must consider 
the environmental effects of their actions. NEPA directs federal agencies to “utilize a 
systematic, interdisciplinary approach...in planning and decision-making, which may have an 
impact on man’s environment, to ensure that environmental amenities and values...be given 
appropriate consideration in decision-making along with economic and technical 
considerations,” and to “study, develop, and describe appropriate alternatives to 
recommended courses of action.” This mandate applies to all “major federal actions” (43 
CFR, Part 1500).  
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The preparation of an EIS follows a formal process consisting of nine major steps. The steps 
listed below include the BLM’s ROW and RMPA process.  

1. Issue an NOI to prepare an EIS and RMPA; 
2. Conduct public and agency scoping; 
3. Conduct an interdisciplinary analysis of the issues and alternatives; 

4. Issue the Notice of Availability (NOA) for the Draft EIS and Draft RMPA; 
5. Provide for public review and a 90-day comment period; 
6. Review public input, prepare responses, and make necessary changes to the Draft EIS 

and Draft RMPA; 

7. Issue a NOA for the Final EIS and RMPA; 
8. Provide for a 30-day review/protest period on the Final EIS and RMPA and a concurrent 

60-day Governor’s consistency review of the RMPA; and, 
9. Issue a ROD regarding the ROW grant and RMPA. 

The EIS Decision Framework  
This EIS analyzes and discloses the environmental impacts of the Proposed Action, the 
No Action Alternative, and other Action Alternatives (all alternatives are described in detail 
in Chapter 2) and is intended to encourage public participation in the BLM’s decision-
making process. It provides an analysis of impacts that would result from the implementation 
of the Proposed Action and other alternatives, describes mitigation measures that have been 
identified to address environmental consequences, and describes the Agency Preferred 
Alternative.  

The RMPA and EIS processes will inform two decisions to be made by the BLM. First, BLM 
will decide whether or not to amend the Bradshaw-Harquahala RMP, as necessary, for the 
proposed route on public land north and south of SR 74 to: a) include a single-use, utility 
corridor on public lands that would support a 500/230kV transmission line between the Sun 
Valley and Morgan Substations, or b) include a multiuse utility corridor that would contain 
the requested 200-foot wide ROW; and c) change the VRM Class from VRM Class III to 
VRM Class IV, as necessary, of the area affected by the corridor. Second, BLM will decide 
whether or not to approve, deny, or approve the APS ROW application with modifications, 
or select another alternative. These decisions are summarized in Table 1.5-1. 
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Table 1.5-1 Decisions to be Made 

LAND USE PLANNING DECISION 
OPTIONS SITE-SPECIFIC DECISION OPTIONS 

• Amend the Bradshaw-Harquahala RMP to 
add a single-use, utility corridor 
corresponding to the requested 200-foot wide 
ROW on public land north and south of SR 
74. 

• Amend the Bradshaw-Harquahala RMP to 
add a multiuse utility corridor that would 
contain the requested 200-foot wide ROW on 
public land north and south of SR 74. 

• Do not amend the Bradshaw-Harquahala 
RMP to add a utility corridor. Existing 
corridors would remain intact.  

• Amend the Bradshaw-Harquahala RMP to 
change the existing VRM Class of the 
affected area from VRM Class III to VRM 
Class IV. 

• Do not amend the Bradshaw-Harquahala 
RMP to change the existing VRM Class of 
the affected area from VRM Class III to 
VRM Class IV. 

• Grant the ROW request on public lands as 
submitted, including ROWs for potential 
access roads and associated gates. 

• Grant a modified ROW on public lands for a 
selected Action Alternative, including ROWs 
for potential access roads and associated 
gates. 

• Deny the ROW request by selecting the No 
Action Alternative or an Action Alternative 
that does not require the use of public land. 

1.5.2 Relationship to Policies, Plans, and Programs  
BLM 
The FLPMA mandates that the BLM manage public lands on the basis of multiple use and 
sustained yield (43 USC § 1701[a] [7]). The BLM administers approximately 262 million 
acres of public land in the United States. This administrative responsibility consists of 
stewardship, conservation, and resource use, including the development of energy resources, 
in an environmentally sound manner.  

The BLM HFO prepared the Approved Bradshaw-Harquahala RMP to provide 
comprehensive current and future management direction for the public lands administered by 
the HFO (BLM 2010a). The Bradshaw-Harquahala RMP directs management of the federal 
surface and mineral estate managed by the HFO, primarily within Maricopa and Yavapai 
counties in central and western Arizona with the westernmost lands extending into La Paz 
County. The HFO planning boundaries encompass more than 3 million acres, and the 
Bradshaw-Harquahala Planning Area encompasses 896,100 surface acres of BLM-
administered lands north and west of Phoenix in central western Arizona. The area includes 
remote and undeveloped desert and mountain ranges, as well as wildland-urban interface 
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zones near the cities of Phoenix and Prescott, towns of Buckeye and Wickenburg, and other 
communities. These lands provide a wide range of recreational activities and natural and 
cultural resources to the public.  

The Proposed Action and certain Action Alternatives would take place in the BLM-
designated Castle Hot Springs Management Unit, which is managed under the Bradshaw-
Harquahala RMP (BLM 2010a). The Bradshaw-Harquahala RMP allows for multiple uses of 
public lands and does not prohibit the development of transmission lines on public lands, 
although amendments to the RMP may be necessary. 

The BLM Lower Gila North Management Framework Plan, June 1981 was also reviewed.  

Federal Agency Management Plans 
Although the Project would not use lands under the direct jurisdiction of LAFB, a portion of 
the Proposed Action does lie within the extended Accident Protection Zone (APZ) of Luke 
Auxiliary Field #1. Because compatible land uses within the extended APZ include 
communication facilities and utilities with height restrictions determined by local 
jurisdictions, the Proposed Action and all Action Alternatives presented in this EIS avoid the 
APZ and are thus compatible with the LAFB Clear Zone and APZs. 

Local Jurisdictional Plans 
Each of the jurisdictional plans reviewed for this EIS are listed below. Other planning 
documents were reviewed for additional context or information related to the future uses that 
were identified in the general plans. 

The Proposed Action would traverse land under the planning jurisdictions of Maricopa 
County, Town of Buckeye, City of Peoria, and City of Surprise. It should be noted that the 
Proposed Action centerline in most instances follows section lines, which in some locations 
also represent boundaries between the planning jurisdictions. Therefore, actual planning 
jurisdiction crossed by the Proposed Action or Action Alternative routes may vary based on 
where actual ROWs are acquired. 

• Maricopa County 2020, Eye to the Future, Comprehensive Plan, October 1997, 
revised August 2002 (Maricopa County 2002). The Proposed Action and Action 
Alternatives presented in this EIS are compatible with the Maricopa County 2020 
Comprehensive Plan because the Plan does not specifically limit or restrict the 
location of transmission lines.  

• Maricopa County 2020, Eye to the Future, White Tank/Grand Avenue Area Plan, 
December 2000 (Maricopa County 2000). The Proposed Action and Action 
Alternatives presented in this EIS are compatible with the Maricopa County 2020 
White Tank/Grand Avenue Area Plan because the Plan does not specifically limit 
or restrict the location of transmission lines. 

• Town of Buckeye General Plan Update, adopted January 2008 (Town of Buckeye 
2008). The Proposed Action and Action Alternatives presented in this EIS are 
compatible with the Town of Buckeye 2008 General Plan Update because the 
Plan does not specifically limit or restrict the location of transmission lines. The 
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Plan recognized the need for future transmission line improvements and stated: 
“The Town would begin working with all the energy utilities within its 
jurisdiction and Planning Area to develop a comprehensive and coordinated Plan 
for the siting of additional infrastructure that will be necessary to meet the energy 
demands of the Town (at full build-out), the region and the Western Grid.” 

• City of Peoria General Plan, voter ratified in May 2001 and re-ratified in August 
2010 (City of Peoria 2010). The Proposed Action and Action Alternatives 
presented in this EIS are compatible with the City of Peoria General Plan because 
the Plan does not specifically limit or restrict the location of transmission lines. 
The Plan recognized the need for future transmission line improvements and 
included the Proposed Action corridor on a revised Land Use map dated 
September 2008, printed June 2009.  

• City of Surprise General Plan 2030, adopted July 2008 (City of Surprise 2008a). 
The Proposed Action and Action Alternatives presented in this EIS are 
compatible with the City of Surprise General Plan because the Plan does not 
specifically limit or restrict the location of transmission lines. The Plan 
recognized the need for future transmission line improvements and included a 
common sense approach that includes goals and policies such as: encourage 
utilities to maximize the use of existing utility corridors; locate near roadways; 
minimize corridor widths; select locations that reduce visual impacts; and other 
recommendations to consider when locating transmission lines. 

• Maricopa Association of Governments (MAG) Regional Transportation Plan 
(MAG 2010); MAG Interstate 10-Hassayampa Valley Transportation Framework 
Study (MAG 2007); and the Arizona Department of Transportation (ADOT) SR-
74 Final Feasibility Right-of-way Preservation Report (ADOT 2011). The Project 
alternatives transverse SR 74 and cross six future Arizona parkways planned in 
the Study Area. The interaction of these transportation facilities could have 
potential impacts on the proposed alternatives. 

State of Arizona  
The ACC’s Renewable Energy Standard and Tariff Rules (ACC R14-2-1801–1815), along 
with other renewable energy mandates, call on the State’s electric utilities to produce 
15 percent of their electricity from renewable sources by 2025. Additional export and 
scheduling capability is necessary to facilitate delivery of proposed solar energy to load 
centers in Arizona; therefore, the Proposed Action and Action Alternatives would assist the 
State’s electric utilities in meeting this goal and would be consistent with State of Arizona 
objectives related to renewable energy development.  
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1.5.3 Applicable Laws and Regulations  
The Proposed Action and Action Alternatives must comply with numerous federal laws, 
statutes, regulations, and executive orders (EO) as outlined in Table 1.5-2. 

Table 1.5-2 Federal Laws, Statutes, Regulations, and Executive Orders with which 
the Proposed Action and All Action Alternatives Must Conform 

LAWS AND REGULATIONS STATUTORY REFERENCE 

Federal Laws and Statutes 

American Indian Religious Freedom Act of 1978 Public Law [PL] 95-341; 42 USC § 1996 

Antiquities Act of 1906 16 USC 431 et seq. 

Archaeological and Historic Data Preservation Act of 
1974 

PL 86-253, as amended by PL 93291; 16 USC § 469 

Archeological Resources Protection Act, as amended 16 USC 470aa et seq. 

Bald and Golden Eagle Protection Act of 1940 
16 USC §§ 668–668d, 54 Stat. 250, as amended; and 
PL 95-616 (92 Stat. 3114) 

Clean Air Act of 1990 PL 92-574; 42 USC 7401 et seq. 

Clean Water Act 33 USC 1251 et seq. 

Colorado River Basin Salinity Control Act of 1974 PL 93-320 

Department of Transportation Act of 1966 PL 95-341; 42 USC § 1996 

Endangered Species Act of 1973 PL 85-624; 16 USC §§ 661, 664, 1008 

Energy Policy Act of 2005 PL 109-59 

Farmland Protection Policy Act PL 97-98 and 7 CFR § 658 

Federal Land Policy and Management Act of 1976 PL 94-579; 43 USC § 1701 et seq. 

Federal Noxious Weed Act of 1974 as amended by 
the Food, Agriculture, Conservation and Trade Act of 
1990 

USC 2801 et. seq. 

Federal Plant Pest Act 7 USC 150aa et. seq. 

Historic Sites Act of 1935 PL 292-74; 16 USC §§ 461–467 

Land and Water Conservation Fund Act of 1965 PL 88-578 

Migratory Bird Treaty Act of 1918 16 USC §§ 703–712, as amended 

National Environmental Policy Act of 1969, as 
amended 

PL 91-190, as amended by PL 94-52, PL 94-83, and PL 
97-258; 42 USC § 4321 
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LAWS AND REGULATIONS STATUTORY REFERENCE 

National Historic Preservation Act of 1966 PL 89-665; 16 USC § 407(f) 

Native American Graves Protection and Repatriation 
Act of 1990 

25 USC 3001-30013 et seq. 

Noise Control Act of 1972, as amended 42 USC 4901 et seq. 

Noxious Weed Control and Eradication Act PL 108-412 

Nuisance Prevention and Control Act of 1990 as 
amended 

16 USC 4701 et. seq. 

Occupational Safety and Health Act 29 USC 651 et seq. (1970) 

Pollution Prevention Act of 1990 42 USC 13101 et seq. 

Safe Drinking Water Act of 1974 42 USC s/s 300f et seq. 

Safe, Accountable, Flexible, Efficient Transportation 
Equity Act 

PL 109-59 

Executive Orders 

Actions to Expedite Energy-related Projects EO 13212 

Consultation and Coordination with Indian Tribal 
Governments 

EO 13084 

EO 13175 

Federal Actions to Address Environmental Justice in 
Minority Populations and Low-income Populations 

EO 12898 

Federal Compliance with Pollution Control Standards EO 12088 

Flood Hazard Evaluation Guidelines EO 11296 

Floodplain Management EO 11988 

Indian Sacred Sites EO 13007 

Intergovernmental Review of Federal Programs EO 13272 

Invasive Species EO 13112 

Preserve America EO 13287 

Protection and Enhancement of Environmental 
Quality 

EO 11514 

Protection and Enhancement of the Cultural 
Environment 

EO 11593 
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LAWS AND REGULATIONS STATUTORY REFERENCE 

Protection of Wetlands EO 11990 

Responsibilities of Federal Agencies to Protect 
Migratory Birds 

EO 13186 

Use of Off-Road Vehicles on the Public Lands EO 11644 

Federal Regulations and Guidance 

BLM Land Use Planning Handbook H-1601-1 

BLM Land Use Permits and Leases 43 CFR 2920 

BLM NEPA Handbook  H-1790-1 

DOI Implementing NEPA Regulations 43 CFR Part 46 

BLM Rights-of-Way Principles and Procedures 43 CFR 2800, as amended 

Council on Environmental Quality General 
Regulations Implementing NEPA 

40 CFR §§ 1500–1508 

Floodplain Management 43 CFR § 6030 

Prime and Unique Farmlands 7 CFR § 658 

Protection of Historic Properties 36 CFR § 800 

Responsibilities, and the Endangered Species Act 
(June 5, 1997) 

Secretarial Order 3206 

Section 404 of the Clean Water Act and Its 
Implementing Regulations 

33 CFR §§ 320–331 and 40 CFR § 230 

1.5.4 Permits Required or Potentially Required  
To implement any of the Action Alternatives analyzed in this EIS, APS must acquire 
applicable federal, state, county, and local permits and other approvals, as necessary. 
Applicable or potentially applicable approvals (permits, licenses, compliance, or reviews) are 
listed in Table 1.5-3.  
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Table 1.5-3 Summary of Potentially Required Local, State, or Federal Permits, 
Licenses, or Authorizations 

APPROVAL  
AGENCY 

PERMIT 
POTENTIALLY 

REQUIRED 

REGULATORY  
REQUIREMENT 

PROJECT  
TRIGGER 

Federal 

Bureau of Land 
Management 

ROW Grant  
Land Use Plan Amendment  

43 USC § 1761-1771 
Request for ROW across 
BLM land 

Bureau of Reclamation 
Permit to cross the Central 
Arizona Project Canal 

43 USC § 1761-1771 
Request for ROW across 
USBR land 

U.S. Army Corps of 
Engineers 

Section 404 permit 
Clean Water Act  
33 USC 1251 et seq. 2 

Impacts to jurisdictional 
Waters of the U.S. 

U.S. Fish and Wildlife 
Service 

Biological Opinion 
Endangered Species Act  
16 USC § 1531-1544 

Potential to impact 
threatened or endangered 
species 

Federal Aviation 
Administration 

Permits 
49 USC Sec 44718 and 
Title 14 CFR Pt 77 

Obstruction standards, 
Hazards to air navigation 

State 

Arizona Department of 
Environmental Quality 

Arizona Pollutant Discharge 
Elimination System 
stormwater permit for 
construction 

Clean Water Act - 
Arizona Revised Statutes  
Title 49, Section 49-202 

Required for construction 
activities impacting one acre 
or more 

Arizona Department of 
Environmental Quality 

Hazardous waste generator 
registration 

Hazardous Waste Control 
Act of 1972 
Arizona Administrative 
Code: Title 18, Chapter 8 

Generation, storage and 
tracking of hazardous waste 
disposal during project 
construction and operation 

Arizona Department of 
Agriculture 

Application for Arizona 
Protected Native Plants and 
Wood Removal 

Arizona Revised Statutes – 
Native Plant Law ARS 
Article 11 (§ R3-3-110- 
through R3-3-1111, 
Appendix A)  

Displacement or removal of 
any native plant species 

Arizona Corporation 
Commission 

Certificate of 
Environmental 
Compatibility  

Title 40, Chapter 2, Article 
6.2 (sections 40-360 
through 40-360.13), ARS 

Transmission lines with 
more than two poles and 
greater than 115kV, or 
power generation facilities 
of 100 MW or larger 

Arizona State Land 
Department 

ROW Application 
Title 37, Chapter 2, Article 
10 (Section 37-461A), 
ARS 

Required for utility and 
access road construction on 
State Trust land 
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APPROVAL  
AGENCY 

PERMIT 
POTENTIALLY 

REQUIRED 

REGULATORY  
REQUIREMENT 

PROJECT  
TRIGGER 

State Historic 
Preservation Office (part 
of Arizona State Parks) 

Consultations on National 
Register eligibility of 
cultural resources and 
effects of the proposed 
project 

National Historic 
Preservation Act, Section 
106, 36 CFR 800 

Project activities (i.e., 
grading, trenching or other 
construction) may have 
potential to impact 
historic/cultural resources 

Arizona Game and Fish 
Department  

None, coordination required 
Arizona Revised Statues - 
Title 17 - Game and Fish 
Department 

Part of site assessment 
activities for Arizona 
Corporation Commission 
process 

Arizona Department of 
Transportation  

Heavy haul permit 
Arizona Administrative 
Code Title 17, Chapter 6 - 
Overdimensional Permits 

Transport of oversized loads 
on roads under ADOT 
jurisdiction 

Arizona Department of 
Transportation 

Encroachment permit ROW laws (Uniform Act) 

Encroachment by facilities 
(e.g., transmission lines, 
pipes, new roads, etc.) 
May also be required for 
temporary construction 
access along SR 74 and 
US 60 

Central Arizona Project 
Permit or notification to 
cross the Central Arizona 
Project Canal 

Land Use License 
Permanent easement across 
the Central Arizona Project 
Canal 

Local 

Maricopa County 
Dust control plan  
Earth-moving permit 
Grading permit 

Planning and Development 
Department, County Code 

Construction  

County and Local 
Jurisdictions Flood Plain 
Management 

Notice to local jurisdictions, 
letter of requirements to 
fulfill 

ARS 48-3609 Construction 

City of Peoria 
Grading permit and Desert 
Lands Conservation 
Ordinance waivers 

 
Construction; work within 
city limits 
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1.6 TRIBAL CONSULTATION AND COORDINATION 
In April 2011, the BLM contacted the following eight American Indian tribes to notify them 
of the Proposed Action and initiate formal consultation in preparation of the EIS: Gila River 
Indian Community, Salt River Pima-Maricopa Indian Community, Ak-Chin Indian 
Community, Tohono O’odham Nation, Yavapai Prescott Tribe, Yavapai Apache Nation, Fort 
McDowell Yavapai Nation, and the Hopi Tribe. These tribes incorporated this area as part of 
their traditional territories and express cultural affiliation with prehistoric people who 
inhabited or migrated through the area. In response to requests for additional information, on 
July 30, 2012 the BLM provided the cultural resource inventory results to the tribes and the 
efforts made to avoid impacts to prehistoric sites through project design. In recognition of the 
special relationship with the United States government, the BLM will continue to consult 
with the appropriate tribal governments at an official, executive level (government-to-
government) in accordance with the NHPA and other relevant legal authorities. Relating to 
the NHPA, the goal is to identify and assess potential effects on National Register-eligible 
places of traditional cultural importance and to consult with tribes on appropriate treatment to 
avoid, minimize, and resolve adverse effects. The BLM will provide opportunities for 
government officials of federally recognized American Indian tribes to comment on and 
participate in the preparation of the EIS through review of the cultural resource inventory 
report prepared for this Project and will consider comments, notify consulted tribes of final 
decisions, and inform them of how their comments were addressed in those decisions.  

In addition to addressing the effects of the transmission line, consultations will address: (1) 
consistency with tribal plans, as appropriate; and (2) observance of specific planning 
coordination authorities, including Section 101(d)(6) of the NHPA, American Indian 
Religious Freedom Act (AIRFA), EO 13007 (Indian Sacred Sites), EO 12898 
(Environmental Justice), Secretarial Order 3206 (American Indian Tribal Rights, Federal-
Tribal Trust Responsibilities, Secretarial Order No. 3317 (Department of the Interior Policy 
on Consultation with Indian Tribes), and the ESA). Consultation with the State Historic 
Preservation Office (SHPO) pursuant to Section 106 of the NHPA, will be coordinated with 
tribal consultation, as appropriate. Detailed information on tribal consultations is provided in 
Chapter 5 – Consultation and Coordination. 

1.7 SCOPING AND PUBLIC INVOLVEMENT 
Public scoping is an integral part of the NEPA planning process. It provides “an early and 
open process for determining the scope of issues and alternatives to the Proposed Action to 
be addressed and for identifying the significant issues related to a Proposed Action” (40 CFR 
1501.7). Public and agency input is solicited in order to identify the range or scope of issues 
to be addressed during the environmental analysis and in the EIS. Initiation of the EIS 
process and the public scoping meetings for the EIS were announced through the Federal 
Register, BLM news releases, paid announcements in the media, and postings on the BLM’s 
project websites. These activities are described below and in more detail in Chapter 5 – 
Consultation and Coordination. 
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1.7.1 Federal Register Notice of Intent 
The public was notified of the Proposed Action and upcoming EIS scoping meetings through 
the NOI posted on the Federal Register website on April 8, 2011, and published in the 
Federal Register on April 11, 2011 (76 FR 20006-20007). The notice announced the intent to 
prepare an EIS and provided the website address that listed specific dates, locations, and 
times of the public scoping meetings. In addition, the notice provided information such as a 
description of Project facilities and location, information on how to submit comments and 
why they are important, and contact information for the BLM. The comment period for the 
EIS scoping closed on May 26, 2011. 

1.7.2 Mailings, Posters, and Email Notifications 
Invitation letters were sent to a mailing list consisting of 538 individuals that included those 
who commented during the ACC process, mining claimants, and other interested parties. 
Postcard mailers announcing the time, date, and location of the public scoping meetings were 
sent to the recipients of the scoping invitation letters, and an additional 12,002 interested 
parties and members of the public whose addresses were identified based on mail carrier 
routes within the communities identified by the BLM and within the Project Study Area. 

Four hundred community/neighborhood outreach flyers were distributed and/or posted at 
24 locations in potentially affected communities on April 14 and April 18, 2011. Some of 
these included distributions or postings at multiple sites within one area, including four sites 
across Lake Pleasant Regional Park. Twelve 18- by 24-inch signs were also posted at some 
locations. 

On April 14, 2011, the first email notifications were sent to agencies, government officials, 
special interest groups, and other interested parties. This reminder contained the dates, times, 
and locations for the agency scoping meeting and each public scoping meeting. Each email 
included a link to the Project website and BLM contact information. Another reminder went 
out to these groups on April 25, 2011, one day prior to the first scoping meeting in Phoenix. 
Prior to the official May 27, 2011, end date for the scoping comment period, two emails were 
sent to these groups on May 24 and 26, 2011 with the goal of maximizing public 
involvement. 

1.7.3 Media Contacts 
Beginning on April 12, 2011, and ending one day before the last public scoping meeting, 
APS placed 39 paid display announcements in local newspapers throughout the Project Study 
Area and the Phoenix metropolitan area announcing the time, date, and location of the public 
scoping meetings, as requested by the BLM. Announcements were placed in the following 
newspapers: The Arizona Republic (statewide coverage, NW Valley zones 1 and 20, Peoria 
zone 2, Glendale zone 9 and North Phoenix zone 21), Peoria Times, Sonoran News, Surprise 
Today, West Valley View, and The Wickenburg Sun.  
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1.7.4 Public Scoping Meetings 
During the EIS scoping period, the BLM held three public scoping meetings and one 
cooperating agency scoping meeting to identify issues and concerns regarding the Project. 
These scoping meetings provided an opportunity for the general public as well as the 
agencies to learn about the Project and to provide comments to the BLM. Meeting locations, 
dates, times, and number of attendees is provided in Table 1.7-1.  

Table 1.7-1 Formal Scoping Meeting Dates, Times, Locations, and Attendees 

LOCATION DATE TIME ATTENDANCE* 

Public Scoping Meetings 

Ramada Plaza Phoenix Metrocenter, Phoenix, 
Arizona 

April 26, 2011 5:30 – 8:00 p.m. 29 

Nadaburg Elementary School, Wittmann, 
Arizona 

April 27, 2011 5:30 – 8:00 p.m. 66 

Peoria Community Center, Peoria, Arizona April 28, 2011 5:30 – 8:00 p.m. 249 

Agency Scoping Meeting 

Ramada Plaza Phoenix Metrocenter, Phoenix, 
Arizona 

April 26, 2011 2:00 – 4:00 p.m. 23 

                                                                                                                           Total 367 

*These counts reflect only those attendees who elected to sign in at the door. It was likely that there were others who did not 
sign in. 

1.8 ISSUES IDENTIFIED DURING SCOPING  
Pursuant to CEQ NEPA regulations (40 CFR 1501.8), it is through the scoping process that 
the lead agency (a) determines the scope and significant issues to be analyzed in depth in the 
EIS and (b) identifies and eliminates from detailed study the issues that are not significant, 
narrowing the discussion of such issues to a brief presentation in the EIS as to why they will 
not have a significant effect on the human environment. In brief, the scoping comments must 
be reviewed to determine the significant issues in the context of NEPA and conducting an 
EIS.  

During the EIS scoping period, a total of 289 comments were received. Within the 289 
comments, 935 issues were identified and categorized into the 11 main issue categories 
shown in Table 1.8-1. In addition to the comments received from the external scoping 
process, internal scoping identified either similar issues listed in Table 1.8-1 or additional 
issues covered in this Draft EIS and Draft RMPA. These issues were identified and addressed 
in data collection methodologies and baseline reports that are included in the Project Record 
and are incorporated into the appropriate sections of this Draft EIS and Draft RMPA.  
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Table 1.8-1 Number of Comments by Category 

COMMENT CATEGORY COMMENTS 
RECEIVED 

Air and Climate 1 

Biology 93 

Health and Safety 103 

Mitigation and Alternatives 27 

Need and Reliability 6 

NEPA Process and Resource Management 
Plan Amendment 

61 

Recreation 11 

Socioeconomic Values As follows: 

Property values 101 

Environmental justice 1 

Quality of life 5 

General community 28 

Scenic/Visual 103 

Transportation and Traffic 52 

Unclassifiable (general comments – non-
substantive) 

343 

TOTAL 935 

 
Issues raised and identified during scoping are summarized in Table 1.8-2. The table also 
identifies in what section of the EIS the issue is addressed. A complete summary of issues 
identified during scoping, including those issues that are not addressed in this EIS, is 
provided in the Project Scoping Report, which is available on the BLM Project website (see 
http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html). 

In addition to the public scoping, on June 8, 2011, an Economic Strategies Workshop was 
also conducted for this Project to comply with the BLM’s Land Use Planning Handbook 
during the EIS and Land Use Plan Amendment process. The purpose of the workshop was to 
identify to BLM management, opportunities that further the social and economic goals of 
area communities. A complete summary of this process and the information presented at the 
Workshop is included in the Project Record. Additional issues identified from the Workshop 
that were not identified through public scoping, have also been included in Table 1.8-2. 

http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html
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Table 1.8-2 Summary of Issues from Scoping  

ISSUES WHERE 
ADDRESSED IN EIS 

Need and Reliability 

• The analysis should evaluate the need for increased capacity and 
reliability of power infrastructure in the metropolitan Phoenix area. 

• Project area lands were a significant part of the Lake Pleasant 
Resource Conservation Area. The value of the lands for conservation 
versus the need for the project needs to be analyzed. 

 

Sections 1.1.2 and 1.2 

 

Sections 1.1.2, 1.2, 3.10, 
and 4.10  (Socioeconomics)  

Process, Bradshaw-Harquahala RMP Amendment, and Policy 

• The Proposed Action was approved by the ACC whereas any 
alternative routes have not. Should they be selected, would need ACC 
approval. 

• The analysis should consider potential delay of the transmission line 
construction process due to any additional ACC approval requirements 
once the NEPA process is completed. 

• The Project components north of SR 74 would require a RMPA. This 
process should consider:  

o The resource impacts of a RMPA.  

o The appropriateness of amending the Bradshaw-Harquahala RMP 
in such a way that would benefit developers. 

o The flexibility of the Bradshaw-Harquahala RMP to address 
present and future planning needs. 

• Correcting omissions and inconsistencies in the Bradshaw-Harquahala 
RMP. The analysis should evaluate applicability of the BLM policy of 
co-locating transportation and utility corridors to the Project. 

• The analysis should discuss applicability of federal and state policies 
regarding joint use corridors. 

 
 
 
 
 
 
 
 
 

Chapters 1, 2, and 4 
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ISSUES WHERE 
ADDRESSED IN EIS 

Project Design Features, Mitigation Measures, and Alternatives 

• Fencing to protect tortoises should be installed and access roads should 
be designed to minimize impacts to habitat. 

• Consider distances between the power line and surface in relation to 
water quality; for example, the impacts to public drinking water 
supplies if power lines or other components fall into the river or CAP 
canal. 

• The alternative of constructing the transmission line underground 
needs to be evaluated, specifically routing under the LAFB auxiliary 
field. 

• The alternative of aligning the transmission line route along the CAP 
canal needs to be evaluated. 

• The placement of the Project in or near subdivisions should be 
avoided. 

• The alternative of placing the transmission line in the West Wing 
Corridor needs to be evaluated. 

• The analysis needs to include compatibility of routes crossing non-
BLM lands with approved land plans south of SR 74. 

 
 
 
 
 
 
 
 

Chapter 2  

 

Air and Climate 

• The Project would involve ground disturbance that may affect air 
quality in a designated nonattainment area. 

 

Sections 3.2 and 4.2 

Biological Resources 

• The construction and operation of Project components could have an 
impact on wildlife and their habitats. North of SR 74, the Project could 
be within sensitive habitat or habitat for special status species. The 
area is already designated for approved off-road vehicles and grazing. 
Additional access to this area could lead to further habitat degradation. 

• The construction and operation of Project components could impact 
bird and bat habitat. (Electric transmission facilities cause bird and bat 
fatalities due to collision and electrocution.) Implementation of the 
latest guidelines for avian and bat protection will be critical to 
protection of these species.  

• The construction of Project components in proximity to the Agua Fria 
River and associated riparian vegetation could impact these resources. 

 

 

 

 

 

Sections 3.13 and 4.13 
(Vegetation Resources), 
Sections 3.16 and 4.16 
(Wildlife Resources) 
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ISSUES WHERE 
ADDRESSED IN EIS 

Health and Safety and Transportation 

• Electromagnetic fields (EMFs) are thought to contribute to human 
health concerns. Existing and planned residences would be in 
proximity to the Proposed Action transmission line route on the south 
of SR 74, and thus potentially exposed to EMFs. 

• Lightning strikes to electric transmission facilities and other weather 
events can cause fires. 

• The Project components that would be in proximity to the Thunder 
Ridge Airpark could impact that facility. 

 

 

 

Sections 3.8 and 4.8 (Public 
Health and Safety); 
Sections 3.12 and 4.12 
(Transportation) 

 

Recreation 

• The Project may impact visual and recreation resources in the 
Hieroglyphic Mountains Recreation Area, Castle Hot Springs Special 
Recreation Area and The Boulders Off Highway Vehicle (OHV) Area. 

• The construction disturbance may impact OHV trails. 

• The analysis should evaluate the cost and effectiveness of 
rehabilitating construction disturbance in OHV areas (de facto creation 
of new roads/routes that could not be prevented or rehabilitated). 

• The Project would create access to currently undisturbed lands with 
potential proliferation of additional utilities in the area. 

• The analysis should evaluate protection of recreational resources 
identified in the Bradshaw-Harquahala RMP. 

• The analysis should evaluate the cumulative impacts of this Project on 
OHV multiuse trails state-wide in conjunction with renewable energy 
projects.  

 

 

 

 

 

Sections 3.10 and 4.10 
(Recreation) 

Socioeconomic 

• The analysis should evaluate the direct, indirect, and cumulative 
impacts of the Project on area property values, considering the already 
weakened housing market. 

• The analysis should address the potential cumulative impacts from the 
increased capacity on future projects including renewable energy. 

• The analysis should assess the impact of the Project on area property 
values resulting in reduced tax revenues, and this impact on state/local 
budgets and school funding, preventing economic growth and 
recovery. 

 

 

 

Sections 3.9 and 4.9 
(Socioeconomics) 
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ISSUES WHERE 
ADDRESSED IN EIS 

Socioeconomic Continued 

• The analysis should evaluate compensation for homes taken as a result 
of the Project. 

• The analysis should evaluate the environmental justice aspects of the 
Project. 

• The analysis should evaluate potential adverse impacts to 
socioeconomics of the recreation industry in Arizona. The land north 
of SR 74 (which includes BLM-managed lands) is used by a variety of 
recreational users, including OHV riders and hikers. Assess the 
potential for closure of existing trails and access points and the impacts 
to recreation in the area. The analysis should include potential impacts 
on the social and non-monetary values associated with recreation, such 
as community cohesion. This might also include the value of 
ecosystem services, which are goods and services provided by nature 
that bring value to human life, but generally lack market prices. 

• The analysis should evaluate the potential beneficial impacts to 
socioeconomics through local job creation, income generation, and 
development of renewable energy generation sites. 

 

 

 

 

 

 

Sections 3.9 and 4.9 
(Socioeconomics) 

Scenic/Visual 

• The Project will impact scenic views along the SR 74 corridor. 

• The analysis should evaluate the short-term visual impact to travelers 
on SR 74 versus long-term visual impact to area residents who would 
view the Project all the time and consider this affecting their quality of 
life in terms of social considerations. 

• The analysis should consider precedence for co-locating power lines 
and roads. 

• The analysis should revisit the major Bradshaw-Harquahala RMP issue 
of visual vistas associated with the Hieroglyphic Mountains and 
southern Bradshaws. 

• The analysis should consider the quality of the lands north of SR 74 for 
conservation management by the BLM as opposed to expanded 
development into BLM lands. 

 

 

 

 

 

Sections 3.14 and 4.14 
(Visual Resources) 
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1.9 ORGANIZATION OF THE EIS 
This EIS complies with the CEQ recommended organization in 40 CFR 1502.10-1502.18. 
Table 1.9-1 describes the organization of the Draft EIS and Draft RMPA. 

Table 1.9-1 Organization of the Draft EIS and Draft RMPA 

CHAPTER CONTENTS 

Chapter 1 – Introduction, Purpose 
and Need  

This chapter provides a description of the Project, the role of the BLM in 
the EIS and RMPA process, and the required regulatory actions for the 
Project. Chapter 1 also includes a summary of the scoping process and 
issues identified.  

Chapter 2 – Description of the 
Applicant’s Proposed Project and 
Alternatives 

This chapter describes the Project and Action Alternatives analyzed in the 
EIS, including the No Action Alternative. Alternatives that were 
considered, but eliminated from further analysis are described with a 
discussion of why they were not considered further. Environmental 
Protection Measures included in the Project are described along with 
mitigation measures identified during preparation of the EIS that would 
further reduce environmental effects. A comparison table of the 
environmental effects of the various alternatives is included along with the 
identification of the Agency Preferred Alternative. 

Chapter 3 – Affected 
Environment 

This chapter describes the existing environment that could be affected by 
the Proposed Action and Action Alternatives. The existing environment 
includes the social and natural environment. 

Chapter 4 – Environmental 
Consequences 

This chapter describes possible environmental consequences of 
construction, operation, maintenance, and decommissioning of the Project 
and alternatives analyzed in the EIS. Direct and indirect impacts of the 
Project and alternatives are assessed and described in order to allow for 
comparative impact evaluation. Impacts are compared to the social and 
natural environment that would be expected to exist if no action were 
taken (No Action Alternative). This chapter also describes the cumulative 
impacts: possible environmental consequences of construction, operation, 
and maintenance of the Project and alternatives analyzed in this EIS when 
added to all past, present and reasonably foreseeable actions in the 
Cumulative Effects Area for each environmental resource evaluated in the 
EIS. 

Chapter 5 – Consultation and 
Coordination 

This chapter describes public participation and Tribal consultation 
undertaken to date; and when additional public participation opportunities 
would occur throughout the EIS process. It also describes the recipients 
that will receive copies of the EIS for review, as well as the preparers of 
the document. 

  



 

 
1-24 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



CHAPTER 2  

PROPOSED ACTION AND ALTERNATIVES



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project i 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

TABLE OF CONTENTS 
 

CHAPTER 2 PROPOSED ACTION AND ALTERNATIVES ....................................... 2-1 

2.1 Introduction ......................................................................................................... 2-1 
2.2 Development of Alternatives ............................................................................... 2-2 
2.3 Description of Potential RMPA and ROW Actions .............................................. 2-3 

2.3.1 Resource Management Plan Amendment .............................................. 2-3 
2.3.2 Issuance of Rights-of-Way ..................................................................... 2-5 

2.4 Proposed Action ................................................................................................. 2-5 
2.4.1 Proposed Facilities and Infrastructure .................................................... 2-6 

2.4.1.1 Transmission Line Support Structures ..................................... 2-7 
2.4.1.2 Transmission Line Hardware ................................................... 2-8 
2.4.1.3 Access Roads .......................................................................... 2-9 
2.4.1.4 Temporary Use Areas ............................................................ 2-10 

2.4.2 Construction ......................................................................................... 2-10 
2.4.2.1 Overview ................................................................................ 2-10 
2.4.2.2 Construction Requirements ................................................... 2-11 
2.4.2.3 Preconstruction Activities ....................................................... 2-14 
2.4.2.4 Clearing and Grading ............................................................. 2-15 
2.4.2.5 Transmission Line Construction............................................. 2-15 
2.4.2.6 Special Construction Techniques .......................................... 2-16 
2.4.2.7 Safety Requirements during Construction ............................. 2-17 
2.4.2.8 Cleanup and Site Reclamation .............................................. 2-17 
2.4.2.9 Temporary Disturbance Estimates ......................................... 2-18 

2.4.3 Operations and Maintenance ............................................................... 2-19 
2.4.3.1 ROW Safety Requirements ................................................... 2-19 
2.4.3.2 Transmission Line Inspections and Maintenance .................. 2-19 
2.4.3.3 Permanent Access Roads along the ROW ............................ 2-20 
2.4.3.4 Vegetation Management ........................................................ 2-20 
2.4.3.5 Permanent Disturbance around Structures ............................ 2-22 
2.4.3.6 Emergency Response and Fire Protection ............................ 2-22 
2.4.3.7 Permanent Disturbance Estimates ........................................ 2-22 

2.4.4 Termination, Decommissioning, and Reclamation ............................... 2-23 
2.4.4.1 Removal of Conductor and Structures ................................... 2-23 
2.4.4.2 Obliteration of Structure Foundations .................................... 2-23 
2.4.4.3 Reclamation of Roads ........................................................... 2-24 
2.4.4.4 Stabilization and Revegetation of Disturbed Areas ................ 2-24 

2.4.5 Applicant-Committed Environmental Protection Measures and Best 
Management Practices ......................................................................... 2-24 

2.5 Action Alternatives ............................................................................................ 2-25 
2.5.1 Alternative 1: Proposed Action with Additional Corridor ....................... 2-25 
2.5.2 Alternative 2: ROW South of SR 74...................................................... 2-26 
2.5.3 Alternative 3: Carefree Highway Route ................................................ 2-28 



 
ii  APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012 Draft Resource Management Plan Amendment 

 

2.5.4 Sub-alternative: State Trust Land Route Variation ................................ 2-29 
2.6 No Action Alternative ........................................................................................ 2-31 
2.7 Alternatives Considered but Eliminated from Detailed Analysis ........................ 2-31 

2.7.1 Cloud Road Route ................................................................................ 2-32 
2.7.1.1 Route Description................................................................... 2-32 
2.7.1.2 Route Overview and Screening ............................................. 2-32 

2.7.2 Hassayampa-Western SR 74 Route ..................................................... 2-32 
2.7.2.1 Route Description................................................................... 2-32 
2.7.2.2 Route Overview and Screening ............................................. 2-33 

2.7.3 Hassayampa-Joy Ranch Road Route ................................................... 2-34 
2.7.3.1 Route Description................................................................... 2-34 
2.7.3.2 Route Overview and Screening ............................................. 2-34 

2.7.4 CAP Complete Route............................................................................ 2-35 
2.7.4.1 CAP Background Information ................................................. 2-35 
2.7.4.2 Route Description................................................................... 2-35 
2.7.4.3 Route Overview and Screening ............................................. 2-36 

2.7.5 Luke Air Force Base Auxiliary Field #1 Bypass Route .......................... 2-38 
2.7.5.1 Route Description................................................................... 2-38 
2.7.5.2 Route Overview and Screening ............................................. 2-38 

2.7.6 Vistancia Bypass Route ........................................................................ 2-41 
2.7.6.1 Route Description................................................................... 2-41 
2.7.6.2 Route Overview and Screening ............................................. 2-41 

2.7.7 Westwing/Navajo Corridor Route .......................................................... 2-43 
2.7.7.1 Background Information ......................................................... 2-43 
2.7.7.2 Route Description................................................................... 2-43 
2.7.7.3 Route Overview and Screening ............................................. 2-43 

2.7.8 Westwing/Grand Avenue-Navajo 500/230kV Separation ..................... 2-47 
2.7.8.1 Route Description................................................................... 2-47 
2.7.8.2 Route Overview and Screening ............................................. 2-47 

2.7.9 CAP Canal Underwater 500/230kV Route ............................................ 2-49 
2.7.9.1 Route Description................................................................... 2-49 
2.7.9.2 Route Overview and Screening ............................................. 2-49 

2.7.10 Underground a Portion or All of the Project .......................................... 2-49 
2.7.10.1 Technology Background Information...................................... 2-49 
2.7.10.2 Route Description................................................................... 2-54 
2.7.10.3 Route Overview and Screening ............................................. 2-54 

2.7.11 CAP to Grand Avenue .......................................................................... 2-57 
2.7.11.1 Route Description................................................................... 2-57 
2.7.11.2 Route Overview and Screening ............................................. 2-57 

2.7.12 Summary of Options and Route Screening Results .............................. 2-58 
2.8 Comparison of Alternatives ............................................................................... 2-66 
2.9 Monitoring and Mitigation .................................................................................. 2-79 

2.9.1 Air Quality ............................................................................................. 2-79 
2.9.2 Cultural Resources ............................................................................... 2-81 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project iii 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

2.9.3 Geology and Minerals ........................................................................... 2-81 
2.9.4 Hazardous Materials and Hazardous and Solid Waste ........................ 2-81 
2.9.5 Land Use and Range Resources ......................................................... 2-81 
2.9.6 Public Health and Safety ...................................................................... 2-81 
2.9.7 Paleontology ......................................................................................... 2-83 
2.9.8 Recreation and Special Designations ................................................... 2-83 
2.9.9 Socioeconomics and Environmental Justice ........................................ 2-83 
2.9.10 Soils ...................................................................................................... 2-84 
2.9.11 Transportation and Traffic .................................................................... 2-85 
2.9.12 Vegetation Resources, including Noxious and Invasive Weeds, and 

Special Status Plants ............................................................................ 2-85 
2.9.13 Visual Resources.................................................................................. 2-87 
2.9.14 Water Resources .................................................................................. 2-88 
2.9.15 Wildlife Resources, including Special Status Wildlife and Migratory 

Birds ..................................................................................................... 2-88 
2.10 Agency Preferred Alternative ............................................................................ 2-89 
 

 
LIST OF TABLES 

 
Table 2.4-1 Design Characteristics of the Transmission Line .................................... 2-7 
Table 2.4-2 Construction Schedule ......................................................................... 2-11 
Table 2.4-3 Typical Transmission Line Construction Personnel and Equipment ..... 2-11 
Table 2.4-4 Proposed Action Temporary Disturbance Estimates ............................ 2-18 
Table 2.4-5 Minimum Safe Clearance Zone at the Time of Maintenance ................ 2-21 
Table 2.4-6 NERC Arcing/Flashover Conditions Clearance 2 Distances ................. 2-22 
Table 2.4-7 Proposed Action Permanent Disturbance Estimates ............................ 2-23 
Table 2.5-1 Alternative 2 Temporary Disturbance Estimates .................................. 2-27 
Table 2.5-2 Alternative 2 Permanent Disturbance Estimates .................................. 2-27 
Table 2.5-3 Alternative 3 Temporary Disturbance Estimates .................................. 2-29 
Table 2.5-4 Alternative 3 Permanent Disturbance Estimates .................................. 2-29 
Table 2.7-1 Summary of Options and Route Screening Results for Eliminated 

Alternatives ........................................................................................... 2-59 
Table 2.8-1 Comparison Summary of Components and Impacts from Proposed 

Action and Action Alternatives .............................................................. 2-67 
 
 

APPENDICES 
 

APPENDIX 2A  Best Management Practices 
APPENDIX 2B  Description of APS’ Transmission Vegetation Management Program   



 
iv  APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012 Draft Resource Management Plan Amendment 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 
  



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 2-1 
Draft Environmental Impact Statement and 
Draft Resource Management Plan Amendment October 2012     

 

CHAPTER 2 PROPOSED ACTION AND 
ALTERNATIVES 

2.1 INTRODUCTION  
This chapter fully describes the Proposed Action, three additional Action Alternatives, a Sub-
alternative, and the No Action Alternative. The additional Action Alternatives are: 
Alternative 1, the Proposed Action with a widened multiuse utility corridor located north and 
south of SR 74; Alternative 2, ROW and widened multiuse utility corridor located south of 
SR 74; Alternative 3, Carefree Highway Alignment; and, a Sub-alternative: State Trust land 
Route Variation.  

This chapter includes the following: 

Section 2.1 introduces the chapter content. 

Section 2.2 describes the process used to develop and screen alternatives to arrive at the 
alternatives evaluated in this EIS. 

Section 2.3 describes the actions that BLM is proposing to take.  

Section 2.4 provides a detailed description of the Proposed Action, which includes the Draft 
RMPA, the route that the transmission line would follow, the processes for construction, 
operation, maintenance, termination, decommissioning, and rehabilitation of the Project. This 
section also contains temporary and permanent disturbance estimates and lists Environmental 
Protection Measures (EPMs) and Best Management Practices (BMPs) that would be 
employed.  

Section 2.5 provides detailed descriptions of Action Alternatives 1, 2, and 3, plus the Sub-
alternative, including temporary and permanent disturbance estimates. 

Section 2.6 describes the No Action Alternative and assumes there would be no development 
of the Proposed Action or other Action Alternatives; it serves as the baseline for 
environmental conditions. 

Section 2.7 briefly describes the alternative routes considered but eliminated from detailed 
analysis, providing a rationale for elimination based on the screening process described in 
Section 2.2. 

Section 2.8 compares and summarizes the Proposed Action and Action Alternatives’ Project 
components and environmental impacts. 

Section 2.9 outlines the monitoring and mitigation requirements identified for the Project. 

Section 2.10 presents the Agency Preferred Alternative. 

All figures referenced in the text of this chapter are found in the Figures section of Volume 
II. 
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2.2 DEVELOPMENT OF ALTERNATIVES  
This section describes the method by which alternatives to the Proposed Action were 
identified and screened for consideration for detailed analysis in this Draft EIS and Draft 
RMPA. The Proposed Action route, for which APS submitted an application to the BLM for 
a 200-foot wide ROW, is within the wider route (ranges between approximately 1,000 to 
3,000 feet) that was certificated by the ACC (see Section 1.1.2).  

The BLM is required to consider and analyze a range of alternatives that are considered 
“reasonable,” usually defined as alternatives that are realistic (not speculative), 
technologically and economically feasible, and that respond to the purpose of and need for 
the Project (BLM NEPA Handbook H-1790-1, 6.6.3, BLM 2008a). To ensure the 
consideration of a wide range of potential alternatives, the use of different engineering 
technologies (undergrounding, splitting circuits, etc.) and routing alternatives were initially 
developed for further consideration. 

As a part of the CEC application process discussed in Section 1.1.2, APS went through a 
process of developing and considering multiple route options from early 2007 through 2009, 
when APS conducted technical and environmental studies within an approximate 400-square 
mile study area. During the public scoping process for this Draft EIS and Draft RMPA, the 
BLM, with input from the public, identified several other possible transmission line routes or 
technological approaches within the study area. Although some of the other possible routes 
had been considered and eliminated previously by APS during the CEC application process, 
the BLM reevaluated the feasibility of the routes brought forth during the CEC scoping 
process. In addition, other routes that were not previously considered by APS were 
considered, but eliminated from detailed analysis by the BLM in this EIS. 

Using the routes and route segments identified during the public scoping process, in 
conjunction with those considered during the ACC process, a total of 14 potential routes 
were developed that offered either technological or route options, or a combination thereof, 
to the Proposed Action. 

These options/routes were screened to determine: 

• Whether the option/route met the purpose and need and APS' objectives for the 
Project (Sections 1.2 and 1.3), 

• Whether the option/route was technologically feasible, 

• Whether the option/route was economically feasible and reasonable,  

• Whether the option/route was environmentally reasonable, and/or  

• Whether the route would have substantially similar effects or be substantially similar 
in design. 

Where alternative technology was considered, determinations of technological feasibility 
were based on the maturity of the technology as reflected in its current use in this country 
and around the world. Otherwise, technological feasibility was determined by the degree of 
engineering or logistical challenges. Economic feasibility of routes/approaches was 
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determined by comparing the overall cost of a route/approach based on cost estimates 
provided by APS. Information on environmental conditions for a route was gathered from 
APS’ CEC Application, Exhibit B-1, Environmental Report (APS 2008), as most route 
segments were described in that report.  

Routes and/or technological approaches that met the above criteria were carried forward as 
Action Alternatives to the Proposed Action for further evaluation relative to the applicable 
CEQ guidelines, and are described in Section 2.5. Section 2.7 describes the routes and 
options considered but eliminated from detailed analysis, providing a rationale for 
elimination based on the screening process.  

2.3 DESCRIPTION OF POTENTIAL RMPA AND ROW ACTIONS 

2.3.1 Resource Management Plan Amendment 
Depending upon the Action Alternative selected, the BLM might need to amend the 
Bradshaw-Harquahala RMP to designate either a single-use 200-foot wide or a larger 
multiuse utility corridor on public lands that would support a 500/230kV connection between 
the Sun Valley Substation and the existing Morgan Substation. In addition, a change to the 
existing VRM Class designations (from Class III to Class IV) could be needed on public land 
to allow for the utility corridor. 

An amendment to the 2010 Bradshaw-Harquahala RMP would be necessary if a ROW for 
the proposed transmission line was issued on BLM-managed public land outside of an 
existing and designated utility corridor. The current RMP requires high-voltage transmission 
lines crossing BLM-managed public lands to be within designated utility corridors, and a 
utility corridor for the proposed ROW on public lands was not established. In addition, the 
Visual Resource Management (VRM) Class designation would need to be amended from 
Class III to Class IV for those BLM-managed public lands where the objectives of the 
current VRM designation would not be met. The VRM Class may also be changed for lands 
surrounding the Project in order to avoid creating narrow linear strips designated as different 
VRM Classes, thus facilitating effective future management.  

The decisions from the current Bradshaw-Harquahala RMP (BLM 2010a) that could 
potentially be affected and/or are related to this Project include: 

Decisions Applicable to Entire Planning Area - Lands and Realty Management (LR) 
Land Use Allocations 
LR-2. Utility Corridors: Utility corridors are designated to meet future expected demands for 
energy and water transmission facilities. These designations conform to the utility regulations 
of the Arizona Corporation Commission and are consistent with the Approved Resource 
Management Plan Amendments and Record of Decision for Designation of Energy Corridors 
on Bureau of Land Management-Administered Lands in the 11 Western States. 
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Facilities significant enough to be the basis for corridor designation are the following: 

• Natural gas and other pipelines at least 10 inches in diameter, 

• Electric transmission facilities accommodating 115 kV lines or greater voltage, and 

• Significant canals delivering water to urban areas. 

Management Actions 

Utility and Transportation Corridors 
LR-15. All major utilities will be routed through designated corridors. Encourage new rights-
of-way within designated corridors to promote the maximum use of existing routes. 
Encourage joint use whenever possible. 

LR-16. Co-locate smaller utility lines needed for local service near corridors or within a 
corridor unless doing so would limit the opportunity to co-locate other major utility lines in 
the corridor. 

LR-18. Whenever possible, design or route utility transmission lines to minimize adverse 
visual impacts to the surrounding lands and vistas. 

Land Use Authorizations 
LR-24. Continue to issue land use authorizations (rights-of-way, leases, permits, easements) 
on a case-by-case basis and in accordance with resource management prescriptions in this 
land use plan. 

Decisions Specific to the Castle Hot Springs Management Unit - Recreation 
Management (RR) 
Desired Future Conditions 
RR-75. Emphasize preserving open space and retaining scenic and visual qualities. Sustain 
recreation, cultural, and biological assets while recognizing and protecting private property 
rights. Retain and acquire legal access to public lands. 

Visual Resource Management (VR) 
Land Use Allocations 
VR-6. Project proposals that could result in surface disturbance or may contain visible 
components will be analyzed using procedures outlined in BLM Handbook H-8431-1, Visual 
Contrast Rating, to determine their conformance with the VRM allocation of the project area. 
If necessary, modifications will be made to the project, including design changes or a change 
of location, for the project to meet the VRM Class objective. In any case, regardless of VRM 
Class, an effort will be made to make any project proposal with a visible component as 
visually compatible with its surroundings as practical. 
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2.3.2 Issuance of Rights-of-Way 
A ROW grant issued for 30 years with the option of renewal would be necessary for the 
operation, maintenance, and decommissioning of the transmission facilities located on BLM-
managed public land. In addition, short-term ROWs would be required from the BLM to 
accommodate temporary construction activities, such as access roads and associated gates 
and material/equipment staging, on those portions of the Project on public land. 

2.4 PROPOSED ACTION  
As stated in Section 1.3, the BLM's purpose and need is to respond to the APS request for a 
ROW grant for access across public lands. The Proposed Action under consideration in this 
analysis is the BLM's authorization of APS' proposal to construct, operate, maintain, and 
decommission a 500/230kV overhead transmission line within a 200-foot wide ROW within 
the ACC-certificated route for the transmission line (see Section 1.1.2 and Figure 2.4-1a). 
The total length of the Proposed Action route would be approximately 38.2 miles, 
approximately 9 miles of which would cross BLM-managed public land. The ROW would 
contain a total of 926 acres, 219 acres of which would occur on BLM-managed public land.  

Under the proposed Project (referred to as the Proposed Action throughout this document), 
an RMPA would establish the needed 200-foot wide ROW (100 feet on each side of the 
proposed centerline of the transmission line) as a single-use utility corridor on BLM-
managed land paralleling SR 74. In addition, the existing VRM Class designation would be 
amended from VRM Class III to VRM Class IV for those areas of BLM-managed land where 
views would be dominated by the transmission line, and thus would not meet the objectives 
of the current VRM designation. The VRM Class designation would also be changed for 
those public lands north and south of SR 74 surrounding the proposed transmission line 
ROW (i.e. the existing transportation corridor north of SR 74 and the key-shaped public land 
piece south of SR 74) in order to avoid creating narrow linear strips designated as different 
VRM Classes. Approximately 3,375 acres would be changed from VRM Class III to VRM 
Class IV (Figure 2.4-1b).  

From the Sun Valley Substation, the Proposed Action route follows the CAP canal for 
approximately two miles, portions which are on BLM land and within an existing BLM 
designated utility corridor, to approximately the 275th Avenue alignment. The route then 
turns northwest for approximately two miles following an existing 500kV transmission line. 
At the Happy Valley Road alignment the route turns north for approximately 4.5 miles, then 
east for approximately five miles paralleling the Lone Mountain Road alignment to the north. 
The route then turns north following 235th Avenue for approximately 3.5 miles then east 
following the Joy Ranch Road alignment, for approximately seven miles until it approaches 
SR 74. The route parallels the south side of SR 74 for approximately two miles before 
crossing and paralleling SR 74 to the north on BLM-managed public land for approximately 
five miles. The route again crosses SR 74 to parallel the south side of the highway for 
approximately three miles, crossing the Agua Fria River. The route then turns south for one 
mile, and turns east for less than one mile following the Cloud Road alignment to connect to 
the Morgan Substation.  
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Of the Proposed Action route6t, approximately nine miles would be located on public lands 
managed by the BLM within the Castle Hot Springs Management Unit of the Bradshaw-
Harquahala Planning Area. In addition to crossing BLM-managed public land, the route 
crosses a substantial amount of State Trust land administered by the ASLD, USBR land, and 
privately owned lands. Because the ROW over public lands is needed to complete APS' 
proposed Project, which spans approximately 38 miles on mostly non-federal lands, and 
cannot be separated out, BLM is analyzing the impacts of the entire transmission line for the 
purpose of analyzing the Project; however, the BLM decision would only apply to the 
portion of the transmission line route on federal lands.  

The double circuit transmission line in most instances would be constructed on single-pole 
steel structures, approximately 135 to 195 feet tall, with non-reflective conductors. The line 
would need to be constructed as two, single circuits at various angle locations along the 
route.  

The 500kV circuit would be installed for a proposed 2016 in-service date and the 230kV 
circuit would be strung on the same structures in the future when necessitated by load 
growth, currently projected beyond 2021. The design of the structures and selected structure 
type (monopole, lattice, or H-frame) may vary based on engineering criteria due to terrain 
features, and visibility of the structures.  

The Proposed Action would be economically practical and feasible, with an overall cost 
estimate of $127 million (includes Project construction and ROW/easement acquisition 
costs).  

2.4.1 Proposed Facilities and Infrastructure  
According to APS, the design, construction, operation, maintenance, and decommissioning 
of the transmission line would meet or exceed the requirements of the National Electrical 
Safety Code (NESC), U.S. Department of Labor, Occupational Safety and Health Standards, 
and APS requirements for safety and protection of landowners and their property. The design 
characteristics for the transmission line are summarized in Table 2.4-1 and are discussed in 
detail along with construction methods in the following sections. 
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Table 2.4-1 Design Characteristics of the Transmission Line 

FEATURE DESCRIPTION 

Type of Structures Monopole, Lattice, H-Frame 

Structure Height 135 to 195 feet (Monopole), 175 to 190 feet (Lattice), 60 to 85 feet (H-Frame) 
Span Length 800 to 1,400 feet 
Number of Structures per Mile 4 to 7, between 36 to 63 structures on BLM lands 
Right-of-way Width 200 feet 
ELECTRICAL PROPERTIES 
 230kV Line 500kV Line 
Nominal Voltage 230kV 525kV 
Capacity 3185 amp 4860 amp 
Circuit Configuration Single Conductor Vertical 3 Bundle Vertical 
Conductor Size 2156 84/19kcmil* (3) 1780 84/19kcmil 
Shield Wire Size .656" OD OPGW** .656" OD OPGW 
Ground Clearance of Conductor 25 feet 6 inches minimum 31 feet 6 inches minimum 

*kcmil – 1000 circular mills 
**OD OPGW – Outside Diameter Optical Ground Wire 

2.4.1.1 Transmission Line Support Structures 
Three types of steel structures could potentially be used for the transmission line, they 
include monopole/tubular, lattice self-supporting, and H-frame structures, shown in Figures 
2.4-2 through 2.4-5. Decisions on what type of structures that would ultimately be used 
would be dependent upon future detailed engineering design and coordination with the 
underlying land owner.  

The typical structures would vary in height from 60 to 195 feet tall, depending on the type of 
structure used, based on engineering considerations and site conditions. Dead-end or turning 
structure heights may be lower or higher depending on design constraints, but would remain 
less than 195 feet. The typical span length between monopole structures would generally 
vary between 800 and 1,400 feet, according to terrain conditions, and to achieve site-specific 
objectives. Lattice structures would achieve similar span lengths with typical structure 
heights of 175 to 195 feet. H-Frame structures would be used only in instances where height 
restriction of structures was necessary and would have typical spans of 700 to 800 feet with 
typical structure heights of 60 to 85 feet. 

The structures would be dulled galvanized steel or self-weathering steel; dulled structures 
would be finished utilizing manufacturing techniques that would aim to approximate a gray 
color (i.e., Shadow Gray as portrayed in the BLM color chart or similar color) approved by 
the BLM, to reduce visibility of the structures in the landscape. Paint or other finishes 
applied after manufacturing would not be used. 
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Structure selection and individual structure placement would be determined in the detailed 
design phase of the Project to minimize potential impacts of the facility. The height of and 
spacing between each structure would be determined based on detailed engineering and be 
dependent on the type of structure used and the terrain. Transmission line structures would 
comply with Federal Aviation Administration (FAA) Guidelines to minimize aircraft hazards 
(FAA 1993). 

The typical structure foundation for monopoles would be 6 feet in diameter and 
approximately 25 feet deep. The typical structure foundation for lattice structures would be 
three feet in diameter and approximately 15 to 20 feet deep at each of the four corners of 
each structure. The typical foundation for H-frame structures would be 5 feet in diameter and 
approximately 20 feet deep for each of the two poles comprising the structure. An area 
around each structure would be graded, as required, to provide a level pad for structure 
construction. The typical pad area would be approximately 100 x 200 feet, excluding cut and 
fill slopes. Actual foundation size and depth may vary depending on soil, terrain, design, or 
other limitations. 

2.4.1.2 Transmission Line Hardware 
Conductor 
The 500kV transmission line would be designed as a tri-bundled conductor three phase 
circuit (nine wires total) and the 230kV transmission line would be either a single conductor 
three phase circuit (three wires total) or a twin bundled conductor (six wires total). The 
500kV and 230kV line would be strung on the same structures on separate sets of V-string 
insulators. The 230kV lines would be strung in the future when necessitated by expected load 
growth and reliability requirements. Conductors would have a low-reflective (non-specular), 
dulled finish to reduce visibility of the transmission line in the landscape. The minimum 
height of the 500kV conductor above the ground would be 31 feet 6 inches; the minimum 
height of the 230kV conductor above the ground would be 25 feet 6 inches.  

Communication Systems  
The Project would include two 96-pair fiber optic/static neutral cables at the top of the 
structures that would serve the dual purpose of a static wire. Static wires would have a low-
reflective (non-specular), dulled finish to reduce visibility. A static wire is a grounded wire at 
the very top of the structures intended to protect lower conductors from lightning and is 
sometimes called a shield wire. These lines would provide data transfer for operation of the 
lines and substation equipment. The fiber optic cables would be used solely by APS or other 
partners in the Project. They would not be made available for any other commercial use. No 
special equipment or repeaters would be required for this Project.  

The fiber optic cable requires splice points approximately every two to four miles along the 
transmission line route. At splice points, the fiber optic cable would be terminated at the top 
of the structure and routed down the structure to a splice box approximately 15 feet above 
ground level. 
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2.4.1.3 Access Roads 
Transmission line construction would require the movement of trucks, large vehicles, and 
construction equipment along the ROW. Unpaved access roads would be used for 
construction, operation, maintenance, and decommissioning activities on the transmission 
line. Graveling dirt access roads is not anticipated or proposed, although drainage crossings 
would likely use gravel and/or rock material at these locations. Existing roads would be used 
for construction, to the extent practicable, where they provide adequate access to the line. 
Only designated access roads would be used during construction in accordance with the APS 
requirements for transmission line access roads. If required by the underlying land owner or 
if APS finds it to be warranted, access roads could be gated to prevent access by 
unauthorized personnel. Gates would only be installed after APS obtained any appropriate 
authorizations/permits/ROWs, as needed. 

A 14-foot wide permanent access route parallel to the transmission line within the ROW 
would provide construction access, and would require authorization on associated BLM 
lands. This access road would be placed to avoid impacts to natural or cultural resources. 
Future authorized access, level of use, and the specific location would be in consultation and 
approval with the underlying land owner. If necessary, permanent spur roads approximately 
14 feet wide and averaging 75 feet in length would be constructed from the access roads to 
the structure sites. Actual length of spur roads is dependent on terrain, engineering, and other 
conditions and may exceed 75 feet in some instances. Each spur road would lead to a 
construction pad for a support structure. Temporary construction access roads leading from 
SR 74 and U.S. Route 60 (US 60) and to the ROW would be 14 feet wide. Arizona crossings 
(a standard crossing/ford on an ephemeral stream) would be installed at drainages and wash 
crossings. Paved acceleration and deceleration lanes would be constructed where temporary 
access roads intersect SR 74 and US 60, disturbing approximately three acres in each 
location. APS would not remove these lanes and reclaim the land unless required to do so by 
the entity with jurisdiction over the roadway and/or property. APS would coordinate with 
ADOT following Project approval to determine the exact locations of all acceleration and 
deceleration lanes and whether they would be temporary or permanent based up operational 
and maintenance needs. Depending on the condition of other existing roads that would be 
used for access, road improvements may be required. APS would minimize vegetation 
disturbance outside of the transmission line ROW, particularly in drainage channels and 
along stream banks, and would reseed native areas of construction disturbance outside of the 
transmission line ROW after construction has been completed. 

Access road construction and improvement would include dust-control measures (e.g., 
watering roads) as required. All existing roads would be left in a condition at least equal to 
their condition prior to the construction of the transmission line. The exact location of all 
access roads would be further refined and specified once the Project is approved, the final 
route selected, and detailed engineering is actually prepared. This detailed information would 
be thoroughly described in the Implementation Plan of Development that would be finalized 
once the NEPA process is completed. A preliminary estimate of the location and extent of 
potential access roads to reach the ROW and potential upgrade locations are provided and 
discussed in Section 4.12.  
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All roads would be constructed in accordance with the APS requirements for transmission 
line access roads based upon a Road Specification Plan that would be developed by APS 
specifically for this Project and in compliance with local jurisdictional regulations. 
Construction access roads would be repaired, as necessary, but would not be routinely 
graded. 

2.4.1.4 Temporary Use Areas 
At each structure site, areas would be needed to facilitate the safe operation of equipment, 
such as construction cranes or line trucks. The area required for the location and safe 
operation of cranes and line construction equipment would be approximately 100 feet wide 
within the 200-foot ROW. At each site, a work area of approximately 20,000 square feet (less 
than 0.5-acre) within or adjacent to the ROW would be required for the location of structures, 
assembly, and positioning of the structures. Two material laydown areas, each approximately 
40 acres in size, would be located on private land. Laydown areas provide storage areas for 
the transmission line construction materials during the life of the Project. Approximately 
every two to three miles, tensioning or pulling sites would be required and each would be 
approximately 80,000 square feet in size (less than two acres each), on lands within and 
adjacent to the ROW. It is estimated that up to three tensioning or pulling sites could be 
situated on public lands within and/or adjacent to the ROW. Sites located outside the ROW 
on BLM-managed public land would require a short-term ROW authorization. 

2.4.2 Construction  

2.4.2.1 Overview 
Construction of the transmission line between the Sun Valley and Morgan Substations would 
be performed in the following sequence of activities: pre-construction engineering surveys 
(months prior to construction); surveying and staking of the centerline; construction 
mobilization, construction of access roads; locating and establishing material and 
construction yards; installing foundations and anchors; assembling and erecting the 
structures; installing ground rods and counterpoise; installing conductors, shield wires, and 
fiber optic cables; commissioning the line, cleanup and site reclamation. See Figure 2.4-6. 

Structure components and associated hardware would be shipped to each structure site by 
truck. Structures would be assembled and associated line hardware would be mounted, at 
each pole or structure site using cranes and bucket trucks. After the structures are assembled, 
insulators, hardware, and stringing sheaves would be delivered to each structure site. The 
structures would then be rigged with insulator strings and stringing sheaves at each shield 
wire and conductor position. Structures would be erected in sections. For public protection 
during wire installation, guard structures would be erected over highways, railroads, 
transmission lines, buildings, and other obstacles.  
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2.4.2.2 Construction Requirements 
Schedule 
Upon obtaining all permits and ROW approvals, APS would commence construction 
activities. The schedule for construction of the entire 38-mile transmission line would span 
approximately 22 months, although some of the phases would overlap. Table 2.4-2 below 
outlines the construction phase and anticipated duration. 

Table 2.4-2 Construction Schedule 

PHASE DURATION 

Road Construction 4 months 
Foundation Construction 10 months 
Transmission Line Installation 10 months 
Reclamation 2 months* 
*Note: Some items of reclamation such as the establishment of vegetation from seeds 
would exceed the duration listed and some of the phases would overlap with each other. 

Equipment and Work Force  
The number of workers and type of equipment expected to be used to construct the 
transmission line are shown in Table 2.4-3. However, this information is typical construction 
practice for APS and is not project-specific at this point of the Project.  

Table 2.4-3 Typical Transmission Line Construction Personnel and Equipment 

CONSTRUCTION 
PHASE 

NUMBER OF 
PERSONNEL EQUIPMENT REQUIRED 

ROW/Construction 8 
(including maintenance) 

2 bulldozers (D-6 or D-8) 
1 motor grader 
2 pickup trucks 
1 water truck (for construction and 
maintenance) 

Survey 3 2 pickup trucks 
Hole Digging and Installation of 
Foundations 

10 2 hole diggers 
1 bulldozer (D-6) 
1 truck (2-ton) 
1 water truck 
2 pickup trucks 
1 backhoe 
2 dump trucks 
2 wagon drills 
concrete trucks 

Structure Haul 10 2 pole haul trucks 
2 yard cranes (heavy duty) 
1 water truck 
2 pickup trucks 
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CONSTRUCTION 
PHASE 

NUMBER OF 
PERSONNEL EQUIPMENT REQUIRED 

Structure Erection 10 1 crane (60-ton) 
2 pickup trucks 
1 water truck 
2 trucks (2-ton) 

Conductoring 25 1 helicopter and fly ropes 
3 drum pullers (1 light, 1 medium, 1 heavy) 
2 splicing trucks 
2 double-wheeled tensioners (1 light, 1 
heavy) 
6 wire reel trailers 
2 diesel tractors 
1 crane (20-ton) 
1 drag 
1 sagging equipment 
4 trucks (5-ton) 
6 pickup trucks 
5 two-man lifts 
1 water truck 

Clean-up 4 2 pickup trucks 
Reclamation 4 1 bulldozer (D-8) 

1 motor grader 
1 pickup truck 

 
Total Personnel Required 

74 
(more personnel may be 
utilized if needed to meet 
schedule) 

 

 
Construction Utilities 
Generally, no new electric power distribution, temporary water, sewer or communications 
would be required for construction of any of the transmission line facilities. Temporary 
construction power would be provided by portable on-site generators. Sewer would be 
provided by temporary portable facilities. Communications would be provided by existing 
cellular telephone providers and through existing 800 megahertz (MHz) radio 
communication facilities. 

During construction, water would be necessary for transmission line structure foundations, 
dust control, grading and site work, and landscaping, where required. The water would be 
provided through available local sources. The water would be conveyed via water truck on a 
continuous basis in areas of construction and at least three to four times daily in non-active 
construction zones for dust control purposes. 

Short-term construction yards, and major material yards, would require electric power 
distribution, water, sewer and communications. Locations for these sites would be selected 
based on the availability of these services from local providers. Short-term construction yards 
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are part of the material laydown areas and APS would plan to use private, previously disturbed lands 
for these purposes, if available. 

Dust Control 
Water application by truck would be the primary means of dust control at areas impacted by 
construction and near sensitive receptors and would typically require an average of 48,000 
gallons of water per day during construction activities, although the actual amounts of water 
used on any given day would vary, potentially greatly, over the construction period of the 
Project in response to the activities being performed. Areas of higher erosion or poor soils, 
outside of desert tortoise habitat, may require application of a palliative dust reducing agent. 
Any application of palliatives or other dust reducing agents (potential options could include: 
calcium chloride, dust oils, bentonite, etc.), other than water must first be approved by the 
BLM. Speed limits on designated access roads would be set and strictly enforced. Gravel or 
other similar material would be used where dirt access roads intersect paved roadways to 
prevent mud and dirt track-out. All paved roads would be kept clean of objectionable 
amounts of mud, dirt, or debris, as necessary. 

A complete Dust Control Plan would be prepared by APS specifically for this Project and 
would be implemented throughout the Project. This plan would be submitted as part of the 
Maricopa County Dust Control Permit application and would be included in the approved 
Plan of Development (POD). 

Helicopters may be used for a portion of the construction to string conductors, transport 
materials, workers and equipment and to erect structures. Helicopters, if utilized, would be 
fueled at the lay down areas, which are expected to be located on private land. Additionally, refueling 
may also be performed at public or commercial airstrip, airports, or heliports. In the event that 
onsite storage of regulated petroleum products (fuel, oil, etc.) exceeds 1,320 gallons stored in 
containers that hold 55 gallons or more, then a Spill Prevention Control and Countermeasure 
(SPCC) plan would be required, and included in the approved POD. Helicopter landing and 
fueling areas would be watered as necessary for safety and dust abatement. 

Stormwater/Wastewater Management and Erosion Control 
During construction, stormwater would be managed according to the stormwater permit 
issued by the State of Arizona to APS for the Project. In general, construction erosion control 
would consist of BMPs, including techniques such as hay bales, silt fences, and revegetation, 
to minimize or prevent soils exposed during construction from becoming sediment carried off 
the site. 

Wastewater would be generated during construction from: 

• Concrete loads emptied from trucks 

• Washing of exteriors of construction equipment and vehicles to remove accumulated 
dirt, which if required, would be performed offsite. 

Wastewater from concrete truck washdown and cleaning of construction equipment would be 
managed such that there would be no discharge offsite or discharge to surface waters. 
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Following construction, erosion control on disturbed areas would include revegetation 
(detailed in Section 2.4.2.8) in addition to the aforementioned techniques. 

BMPs for the Project include measures that can be applied to the Project as a whole or may 
be used at site-specific locations where resource sensitivity is high. The BMP measures 
referenced in Section 2.4.5 and described in Appendix 2A provide guidelines and types of 
measures that may be used to decrease impacts to resources as a result of the Project. 
Appropriate BLM and State representatives would supervise implementation of the 
mitigation measures specified. 

2.4.2.3 Preconstruction Activities 
Survey and Marking the ROW  
Preconstruction foundation testing/geotechnical investigation activities would take place 
along the ROW in advance of the start of construction. These surveys would test foundation 
conditions at numerous locations and could include core boring or seismic refraction surveys. 
These activities are not anticipated to be needed at every structure location. Short-term access 
would be required to facilitate these surveys and overland/cross-country travel is expected to 
be used. All preconstruction activities on public land would be authorized by the BLM prior 
to implementation. 

Land surveying on public and private lands would occur across the entire Project in advance 
of construction. These surveys would mark authorized boundaries for all Project components 
including the transmission line ROW boundaries, angle points, individual transmission 
structures, guard structures and splice sites, access roads, etc. 

Prior to any construction activities, the ROW and access roads would be flagged or staked to 
indicate approved activity areas to minimize impacts to surrounding areas. Preconstruction 
surveys (biological, cultural, etc.) would be used to identify areas to avoid during 
construction. Colored plastic ribbon (flagging) would be used to distinguish between areas 
that can be used and areas to be avoided. Flagging would provide a ground reference for 
construction crews, equipment operators, environmental monitors, and inspectors to use to 
make decisions in the field. No paint or permanent markings would be used on rocks or 
plants to indicate the ROW. Construction fencing would also be used to indicate areas to 
avoid. Flagging, fencing, and other markings would be maintained until final cleanup and/or 
reclamation is completed, after which they would be removed. 

Construction Mobilization 
Construction mobilization activities outside of the ROW include the construction contractor 
obtaining local construction permits and mobilization of their labor force and the necessary 
equipment to accomplish the construction of the transmission line. Also during mobilization 
and other preconstruction activities, contractor-required off-ROW material storage yards and 
construction yards would be identified and established. 
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2.4.2.4 Clearing and Grading  
Work areas needed for the various stages of construction are described in Section 2.4.1.4, 
Temporary Use Areas. The actual number of work areas and locations would be determined 
once access roads are determined. Vegetation in the work areas would be trampled, not 
cleared, unless clearing is approved by the BLM (or ASLD on State Trust land or the private 
owner on private land). All activities would be conducted in accordance to the Arizona 
Native Plant Law. APS would comply with the notice and salvage requirements of the 
Arizona Native Plant Law and shall, to the extent feasible, minimize the destruction of native 
plants during Project construction. Nursery locations for salvaged plants would be identified 
after the plant salvage process begins and prior to construction. After line construction, all 
disturbed areas not needed for normal transmission line maintenance would be graded to 
blend, as near as possible, with the natural contours, and revegetated where required.  

Clearance of some natural vegetation may be required; however, selective clearing would be 
performed, only when necessary, to provide for surveying, electrical clearance, line 
reliability, and construction and maintenance operations. Pruning or removal of mature 
vegetation under or near the conductors would be done as needed to provide adequate 
electrical clearance as required by NESC and North American Electric Reliability 
Corporation (NERC) standards. For more information on vegetation management, refer to 
Section 2.4.3.4.  

All ground clearing/disturbance activities that could affect sensitive species or habitat would 
be monitored. Where warranted, a qualified biologist would be retained to monitor, and 
advise the construction contractor during preconstruction activities to minimize or prevent 
impacts to sensitive species or habitat. Specifically, APS would survey and monitor for the 
Sonoran desert tortoise. If desert tortoises are encountered during construction, APS would 
follow the BLM’s Strategy for Desert Tortoise Habitat Management on Public Lands in 
Arizona and any appropriate guidance issued by Arizona Game and Fish Department and 
U.S. Fish and Wildlife Service. In addition, cultural resource monitors would also be retained 
as needed for clearing and grading activities near identified cultural resource sites.  

2.4.2.5 Transmission Line Construction 
Construct Structure Foundations 
Foundations for the transmission line support structures would be reinforced concrete, with a 
minimal portion of the foundation visible above ground. The size of the foundation would 
depend on the terrain, soil conditions, and structure type (see Section 2.4.1.1). Excavations 
for poles/structures would be made with power equipment. Where the soil conditions allow, a 
vehicle-mounted power auger or backhoe would be used. In rocky areas, the foundation holes 
may be excavated by drilling and blasting, or special rock anchors may be installed. Blasting 
requires drilling holes in the area to be excavated and breaking the rock with explosives. 
Safeguards, such as blasting mats, may be used when needed to protect the adjacent property. 
After the foundation hole is excavated, a rebar cage and anchor bolts are set and then the hole 
is backfilled with concrete. The poles/structures would then be set and bolted to the anchor 
bolts after the concrete has cured. Remaining spoil material would be spread on the ground 
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where practicable and any areas sensitive for resource consideration would be avoided. The 
foundation excavation and installation would require access to the site by a power auger, 
crane, flat bed semi-truck, and concrete trucks along with providing clearance for 
maneuvering and operation. 

Erect Support Structures 
Tubular-steel monopoles would be assembled in sections at each site. Lattice structures 
would be assembled in sections in the laydown area with final assembly at each site. The 
method used is determined by terrain and available space next to the structure site. Typically 
structure and pole sections would be erected by truck-mounted cranes with helicopters being 
used in extremely challenging terrain. 

String Conductors  
Temporary pulleys would be attached to the structure cross arms. A small diameter “pilot” 
line would be pulled (strung) from structure to structure by helicopter or all-terrain vehicle. A 
larger diameter, stronger line would then be attached to the pilot line and strung. This is 
called the pulling line. This process would be repeated until the permanent shield wire or 
conductor is pulled through. 

The shield wire and conductor would be strung using powered pulling equipment at one end 
and powered braking or tensioning equipment at the other end. Sites for tensioning 
equipment and pulling equipment would typically be two to three miles apart. 

The tensioning site would be an area approximately 200 feet by 400 feet (approximately two 
acres). Tensioners, line trucks, wire trailers, and tractors, which are needed for stringing and 
anchoring the shield wire or conductor, would be located at this site. The tensioner, along 
with the puller, maintains tension on the shield wire or conductor. Maintaining tension 
maintains ground clearance and is necessary to avoid damage to the shield wire, conductor, 
or any objects below them during the stringing operation. The same area could be used as a 
pulling site where a line puller, line trucks, and tractors, which are needed for pulling and 
temporarily anchoring the shield wire and conductor, would be located. 

2.4.2.6 Special Construction Techniques  
Helicopter Construction  
If necessary, APS would employ helicopter services to deliver construction laborers, 
equipment, and materials to structure sites; for hardware installation and wire stringing. 
Helicopter staging areas would be approximately 10 to 15 acres and be situated along the 
Project ROW to facilitate fly time of four to eight minutes; typically five-mile intervals. The 
number of helicopter staging areas would be determined based on final Project design. A 
flight path map would be provided and contained in the approved POD.  

Use of Guard Structures 
Temporary guard structures (wooden poles that are temporarily installed and removed after 
wires/conductors stringing has been completed) would be placed on either side of a road or 
other obstacle within the ROW. These structures prevent shield wire, conductors, or 
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equipment from falling on an obstacle. Equipment for erecting guard structures would 
include augers, line trucks, pole trailers, and cranes. Guard structures may not be required for 
small roads; however, other safety measures such as barriers, flagmen, or other traffic control 
would be used as necessary. 

2.4.2.7 Safety Requirements during Construction  
A Project Health and Safety (H&S) Plan would be developed to address health and safety 
risks and requirements during the construction stage of the Project and would be contained in 
the approved POD. As the Project moves into the operational stage, the components of the 
H&S Plan would be modified to adapt to operational and maintenance activities. 
Components of the H&S Plan would include, but are not limited to: risk management 
analysis, emergency response, H&S planning and procedures, implementation, monitoring 
and reporting results, setting performance targets, incident classification, investigation and 
reporting results, audits and inspections, and H&S management review. APS H&S and 
environmental compliance documents would be developed as the Project nears the start of 
construction.  

H&S requirements would be included in the H&S Plan. These requirements include personal 
protective equipment, housekeeping, maintaining a safe workplace, fire prevention, safe 
work practices, etc. APS contractors would be expected to comply with these requirements at 
a minimum. Contractors would have their own site specific H&S plans, and they would be 
reviewed for compliance.  

2.4.2.8 Cleanup and Site Reclamation  
Cleanup 
Construction sites, material storage yards, and access roads would be kept in an orderly 
condition throughout the construction period. Refuse and trash, including stakes and 
flagging, would be removed from the sites and disposed of in an approved manner; there 
would be no open burning or on-site disposal of construction trash at any time during the life 
of the Project.  

APS would adhere to Arizona’s Native Plant Law, and would work with the applicable 
jurisdictions to implement restoration and reseeding of construction-disturbed areas sites, in 
accordance with BLM, State, and local requirements. As noted in Section 2.4.2.4, plants 
would be salvaged on State Trust lands, while safeguarded and salvage restricted plants 
protected by the Arizona Native Plant Law would likely be salvaged on BLM and private 
lands, pending a decision by the BLM. A salvage plan would be prepared and approved by 
the BLM prior to initiating construction activities for the Project. All plant material not 
salvaged could either be broken up to potentially aid in revegetation efforts and/or 
completely removed from the area and disposed of at an appropriate disposal facility. 

Soil Stabilization  
Disturbed surfaces would be restored to as near the original contour of the land surface as 
possible. Water diversions would be constructed along the ROW, as needed, to control 
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surface water and minimize soil erosion. Temporary construction roads, not required for 
future maintenance access, would be restored after construction of the Project is complete. 
For example, access roads to staging areas would not be required once the staging area is 
regraded and vegetated. Areas of soil compaction, including temporary roads and reclaimed 
existing roads, would be scarified as needed. Seeding would be used where appropriate to 
reestablish soil stability. 

Revegetation  
Appropriate site-specific seed mixes for revegetation would be used where conditions vary. 
Salvaged native plants would be used for revegetation, if appropriate, along with seeding 
using BLM-recommended and approved seed mixes. Preferably, seed would be planted 
during the months from November to January following transmission line construction. Seed 
would be planted as directed by the BLM. Specific details for revegetation activities would 
be described in the approved POD or within a specific Reclamation Plan prepared for this 
Project. 

2.4.2.9 Temporary Disturbance Estimates 
The estimated acreage of temporary disturbance required for construction of the Proposed 
Action is detailed in Table 2.4-4. Temporary disturbance areas would only be used during 
the Project construction phase and the areas would be immediately reclaimed following 
termination of their use. Where there would be overlap of temporary and permanent 
disturbance, the areas of disturbance are included in the permanent disturbance acreages 
presented in Table 2.4-7. Impacts associated with temporary disturbance are discussed in 
Chapter 4. Please refer to Section 2.8 for a comparison of temporary disturbance under all 
alternatives. 

Table 2.4-4 Proposed Action Temporary Disturbance Estimates 

TEMPORARY 
DISTURBANCE AREAS 

FEDERAL 
LANDS 

STATE 
TRUST 
LANDS 

PRIVATE 
LANDS TOTAL 

New/improved Access 
outside the ROW1 

Miles 6 3 <1 10 
Acres 10 5 <1 16 

Laydown/material sites2 
Sites 0 0 2 2 
Acres 0 0 80 80 

Transmission 
structure/pole pad 
construction area3 

Sites 50 125 25 200 

Acres 23 58 12 93 

Transmission conductor 
pulling/tensioning sites4 

Sites 6 14 2 22 
Acres 11 26 4 41 

Total Acres 44 89 97 230 
1Assumes road width of 14 feet. Preliminary road locations identified on Figure 4.12-1 and discussed in Section 4.12. 
2Laydown/material sites are assumed to be 40 acres each. 
3Number of sites and locations depend on route terrain, number of turning poles, and final design to reflect actual distance 
apart. Calculations assume the use of monopoles averaging 1,100 feet apart and pad areas of 100 feet by 200 feet. 
4Assumes that each pulling/tensioning site is approximately 1.84 acres. 
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2.4.3 Operations and Maintenance 
The APS mission is to provide their customers with a reliable supply of electricity while 
maintaining the overall integrity of the regional electrical grid. Additionally, APS must 
comply with industry standard codes and practices such as the NESC (American National 
Standards Institute [ANSI] C2) (ANSI 2012), which governs the design and operation of 
high-voltage electric utility systems. 

Operation and maintenance activities would include transmission line inspections, climbing 
inspections of support structures, support structure maintenance, wire maintenance, insulator 
inspections as needed, access road maintenance and repairs, signage, vegetation 
management, emergency response and fire protection, and termination and restoration. APS 
would keep necessary work areas around all structures clear of vegetation and would limit 
the height of vegetation along the ROW. The following sections provide details on the 
anticipated operation and maintenance activities. 

2.4.3.1 ROW Safety Requirements 
Land uses that comply with local regulations would be permitted adjacent to the Project 
ROW. Compatible uses of the ROW on public lands would have to be approved by the 
appropriate agency and APS if those uses (e.g., retention basins, trails, roads, etc.) traverse an 
approved Project ROW. APS would obtain the necessary land rights for the Project through 
exclusive electric transmission easements or by purchasing private property in fee. Licenses 
or permits would be obtained when crossing State Trust lands or other entities facilities or 
land rights.  

2.4.3.2 Transmission Line Inspections and Maintenance 
Following construction, the transmission line would typically be inspected annually, or as 
required, by using fixed-wing aircraft, helicopters, ground vehicles (4x4 trucks or 4x4 all-
terrain vehicles [ATVs]), or on foot in accordance with APS’ established policies and 
procedures for transmission line inspection and maintenance. The transmission lines would 
be inspected for corrosion, equipment misalignment, loose fittings, vandalism, and other 
mechanical problems. The need for vegetation management also would be determined during 
inspection patrols. 

Detailed ground inspections would take place on an as-needed basis. The inspector would 
assess the condition of the transmission line and hardware to determine if any components 
need to be repaired or replaced, or if other conditions exist that require maintenance or 
modification activities. The inspector would also note any unauthorized encroachments and 
trash dumping on the ROW that could constitute a safety hazard. Typically, the inspector 
would access locations along the line and use binoculars and spotting scopes to perform this 
inspection. 

Maintenance would be performed as needed during operations. Where access is required for 
routine (non-emergency) maintenance and repairs, the same precautions and procedures used 
during construction would be implemented to minimize ground disturbance, vegetation 
impacts, and other impacts to the area. 
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Routine maintenance activities typically consist of repair or replacement of individual 
components and as standard practice does not include new ground-disturbance activities. 
Routine maintenance is performed by relatively small crews using minimum equipment, over 
a short period of time (a few hours up to a few days). Equipment required for this work may 
include 4-wheel drive trucks, flatbed trucks, bucket trucks, boom trucks (high reach), or man 
lifts. Typical items that may require periodic replacement include insulators, hardware, or 
pole members on specific support structures. 

Maintenance on the transmission lines can be completed safely using live-line techniques, 
avoiding interruption of service to critical transmission line infrastructure. High reach bucket 
trucks along with other equipment are used to conduct these activities. 

Emergency maintenance would involve prompt response by repair crews to repair or replace 
damaged equipment. When emergency repair work is required, every attempt would be made 
to contact the land owner and notify them of the work. In the event notification is not 
successful, repair operations would proceed. Although restoration of the line would have 
priority under emergency conditions, all efforts would be made to protect the environment 
and other resources. Restoration and reclamation procedures following completion of repair 
work would be similar to those utilized during construction. 

Storm damage repair can require the same types of equipment used during construction, 
including power augers for hole boring, backhoes for excavation, and/or concrete trucks and 
cranes for structure erection. Other required equipment may include power tensioners, 
pullers, wire trailers, crawler tractors, and trucks and pickups for hauling materials, tools, and 
work crews. Under certain conditions, a helicopter could be used to haul in material and erect 
support structures or string conductors in those areas where access and/or terrain conditions 
preclude the use of conventional methods. Site and access road disturbance such as ruts 
created during storm damage operations would be restored to original condition following 
rehabilitation procedures. 

2.4.3.3 Permanent Access Roads along the ROW 
APS would maintain work areas and approved access roads adjacent to transmission 
structures and along the ROW for vehicle and equipment access necessary for operations, 
maintenance, and repair. Permanent ROW access roads would be allowed to naturally 
revegetate, but would be maintained, as needed, by APS to ensure safe and usable conditions. 
Gates would be installed, as required by the land owner or land managing agency, or if APS 
finds it to be warranted, to restrict unauthorized vehicular access to the ROW. A regular 
maintenance program may include but is not limited to grading, ditching, culvert installation, 
and surfacing. 

2.4.3.4 Vegetation Management 
For public safety and service reliability, APS is required to control vegetation growing in 
proximity to high-voltage transmission lines in conformance with NESC and NERC 
guidelines. 
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The electric voltage carried by a particular transmission line determines the conductor 
clearing requirements within transmission line ROWs. Other important considerations can 
include vegetation species types and growth rates, species structural failures that would allow 
a branch or tree to break and fall, local climate and rainfall patterns, terrain and elevation, 
location of vegetation within a span, accessibility, and the risk of fire danger. Areas where 
vegetation grows much faster and taller than the surrounding vegetation may require greater 
clearance as well as a more frequent cycle interval in order to maintain industry compliance. 

APS has in place a Transmission Vegetation Management Program (TVMP; see Appendix 
2B) with the primary objective of improving the reliability of the transmission system by 
minimizing risks of vegetation-caused power outages to the greatest extent permissible. It is 
APS’ goal to accomplish the work in compliance with all applicable regulations including 
ANSI A300 (Part-1)-2001 Pruning, industry safety standards, and according to science-based 
BMPs. 

Additionally, APS has implemented the practice of Integrated Vegetation Management 
(IVM), which is based on ANSI A300 (Part-1)-2001 Pruning, which involves selectively 
controlling tall-growing vegetation while preserving low-growing herbaceous and woody 
plant communities. Vegetation management on transmission ROWs is accomplished year-
round and may involve the use of mechanized equipment, herbicide application, trucks, 
ATVs, chainsaws, and heavy equipment (i.e. mower consisting of a rotary cutting device 
mounted on an arm on a rubber tire or tracked vehicle). 

The desired outcome of IVM is lush and stable shrub/grass/forbs communities that do not 
interfere with overhead transmission lines, pose a fire hazard, or hamper access. A dense 
layer of low-growing herbaceous cover resists the invasion of tall-growing tree species. 
Other benefits include reduced erosion, enhanced plant diversity, and the establishment of a 
sustainable supply of forage and cover for wildlife as well as corridors for wildlife movement 
and wildlife viewing opportunities. 

When the ROW is cleared for vegetation maintenance, APS’ plan is to remove all tall-
growing vegetation within the wire zone that can encroach into the under clearance (Table 
2.4-5) and arcing/flashover (Table 2.4-6) distances. Most vegetation here would be limited to 
low shrubs, herbs, and grasses. The border zone is the remainder of the ROW and is managed 
to establish small trees and tall shrubs. Structurally unsound hazard trees and/or portions of 
trees located in the border zone along the ROW edges that could strike electric facilities 
would be identified for removal. 

Table 2.4-5 Minimum Safe Clearance Zone at the Time of Maintenance 

VOLTAGE SIDE CLEARANCE 
DISTANCE 

OVERHANG 
CLEARANCE 

DISTANCE 

UNDER 
CLEARANCE 

DISTANCE 

230.1-345kV 20' 4" None permitted 35' 8" 
345.1-500kV 24' 0" None permitted 41' 4" 
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Table 2.4-6 NERC Arcing/Flashover Conditions 
Clearance 2 Distances1 (in feet) 

ALTITUDE 230KV 500KV 

0-2,953  5.10 14.70 
2,954-3,937  5.21 15.00 
3,938-4,926  5.36 15.44 
4,927-5,906 5.51 15.88 
5,907-6,890 5.67 16.32 
6,891-7,874 5.82 16.76 
7,875-8,859 5.97 17.20 
8,860-9,843 6.12 17.64 
9,844-11,811 6.38 18.38 

1 Clearance 2 Distances refer to the shortest distance between conductive parts. 

2.4.3.5 Permanent Disturbance around Structures 
Shrubs, trees, large cactus, and other obstructions would be regularly removed near 
transmission line structures to facilitate inspection and maintenance of equipment and to 
ensure system reliability. All woody vegetation, including shrubs and trees would be cut 
down and treated with herbicides underneath each structure and 40 feet out from the foot of 
the structure. An area approximately 0.2-acre in size surrounding each monopole structure 
would be permanently disturbed and would not be returned to natural contours.  

2.4.3.6 Emergency Response and Fire Protection 
APS would prepare an Emergency Response Plan (ERP) for the Project. Copies of the ERP 
would be provided to all emergency services prior to the Project commencing construction 
(and would be contained in the approved POD). 

All onsite employees for both construction and operations would receive annual fire 
prevention and response training by a professional fire safety training firm. The appropriate 
fire departments would be asked to participate in this training. Employees would be 
prohibited from smoking outside of company vehicles during dry summer months. The 
details of the plan would be provided as design is completed. 

2.4.3.7 Permanent Disturbance Estimates 
The estimated acreage of permanent disturbance required for operation of the Proposed 
Action is detailed in Table 2.4-7. Permanent disturbances are those areas that would persist 
for the life of the Project (through operations, maintenance, and decommissioning). Where 
there would be overlap of temporary and permanent disturbance, the areas of disturbance are 
included in the permanent disturbance acreages presented below. Please refer to Section 2.8 
for a comparison of disturbance under all alternatives. 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 2-23 
Draft Environmental Impact Statement and 
Draft Resource Management Plan Amendment October 2012     

 

Table 2.4-7 Proposed Action Permanent Disturbance Estimates 

PERMANENT 
DISTURBANCE AREAS 

FEDERAL 
LANDS 

STATE 
TRUST 
LANDS 

PRIVATE 
LANDS TOTAL 

Transmission 
structures1 

Structures 50 125 25 200 
Acres 9 23 5 37 

Transmission line 
spur roads2 

Number 25 62 12 99 
Miles 0.4 0.9 0.2 1.4 
Acres 1 2 <1 3 

Access road along 
the ROW3 

Miles 10 25 5 40 
Acres 17 42 9 68 

Total Acres 27 67 14. 108 
1 Number, type, and location of structures depend on route terrain, number of turning poles, and final design to reflect actual 
distance apart. Calculations assume the use of monopoles averaging 1,100 feet between structures and a permanent 
disturbance area of approximately 0.2 acres for each monopole structure.  
2Assumes road width of 14 feet and length of 75 feet. 
3Assumes road width of 14 feet. 

2.4.4 Termination, Decommissioning, and Reclamation  

2.4.4.1 Removal of Conductor and Structures 
First, the conductors, insulators, and hardware would be dismantled from the transmission 
line structures and removed from the ROW. The decommissioning activity most notable to 
the general public would be the removal of the transmission poles and towers. The 
disassembly and removal of this equipment would essentially be the same as its installation, 
but in reverse order.  

2.4.4.2 Obliteration of Structure Foundations  
Once the structures have been removed, the foundations would be removed to below-ground 
surface. The concrete and steel within the deeper transmission pole foundations would be 
broken-up and removed to a depth of 36 inches below grade (industry standard). Fully 
removing the transmission pole foundations would require major excavation/disturbance at 
each tower site, as well as additional truck haul-away traffic. These factors could contribute 
to an unnecessary negative environmental impact to native plants and wildlife, increase soil 
compaction, as well as contribute to a potential reduction in air quality resulting from 
additional dust and truck emissions. The foundation sections below 36 inches, that are 
proposed to remain, are composed of non-leaching/natural elements (concrete, rock, and 
steel) that should not present a hazard to the environment. All concrete and steel debris from 
foundation demolition would be removed from the site and be disposed of at an approved 
landfill facility. Voids left by the removed concrete foundations would be filled with native 
material and restored to original grade. 
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2.4.4.3 Reclamation of Roads  
The land owner would have the choice when the Project is decommissioned as to which 
Project access roads are to be removed. If any roads are left, maintenance of the roads would 
become the responsibility of the land owner. Once all the necessary equipment and materials 
have been removed from an area and the road to that area is no longer needed, it can be 
removed. The road surface and any bed materials (i.e. gravel or rock for drainage crossings) 
would be removed down to its original grade if any cut and fill activities were required in 
originally constructing the road. Any materials native to the site would be scattered across 
the site, and foreign materials would be removed. Removed roads would be regraded to 
original contours if cuts and fills make such regrading practical.  

2.4.4.4 Stabilization and Revegetation of Disturbed Areas  
The area around transmission line towers and abandoned access roads would be reclaimed 
according to BLM stipulations in the ROW grant and the final reclamation plan. Where 
facilities or materials are removed, the land would be regraded back to preconstruction 
contours or as close as possible. Reclamation practices would incorporate soil stabilization 
measures to prevent erosion and sedimentation and revegetation as described above under 
Section 2.4.2.8.  

2.4.5 Applicant-Committed Environmental Protection Measures and Best 
Management Practices 

Activities under the Proposed Action and Action Alternatives (Sections 2.5 through 2.7) 
would include EPMs that are an integral part of the Project. These measures include BMPs 
established by the BLM for construction, operation, and maintenance of the Sun Valley to 
Morgan 500/230kV Transmission Line Project and other related facilities in this region 
(Appendix 2A). These BMPs, typical for a transmission line project of this nature, would be 
followed to avoid or minimize the potential for adverse environmental effects resulting from 
Project-related activities. 

BMPs are described for the following: 

• Air pollution prevention 
• Landscape preservation and impact avoidance 
• Erosion and sediment control 
• Utility construction 
• Biological resources (wildlife, vegetation) 
• Cultural resources 
• Paleontological resources 
• Noxious and invasive weed management 
• Reclamation (site restoration, revegetation) 
• Visual resources 
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• Water pollution prevention and monitoring 
• Noise prevention 
• Hazardous material storage, handling, and disposal, and safety measures 
• Socioeconomics 

In addition to the BMPs, to ensure public health and safety, APS would comply with FAA 
permit requirements for Project components that may present aviation hazards. The FAA is 
the oversight agency that determines aerial marking requirements for aviation hazards. 

2.5 ACTION ALTERNATIVES 
A total of three Action Alternatives and one Sub-alternative to the Proposed Action have 
been identified and are described in the following sections. All portions of the Project west of 
US 60 and to the Sun Valley Substation are identical and common to the Proposed Action, 
and each of the Action Alternatives, including the Sub-alternative. The description and 
details for the facilities, construction, operation, and decommissioning activities, including 
EPMs and BMPs, described for the Proposed Action throughout Section 2.4 would also 
apply to the Action Alternatives and Sub-Alternative described in the following sections.  

2.5.1 Alternative 1: Proposed Action with Additional Corridor 
This alternative was developed to evaluate the establishment of a multiuse utility corridor as 
opposed to a single-use utility corridor as described under the Proposed Action. Co-location 
of future utilities within the corridor would be environmentally advantageous by 
consolidating similar land uses and disturbance in a discrete area.  

Under this alternative, the route of the transmission line between the Sun Valley and Morgan 
Substations would be the same as the Proposed Action route. However, a multiuse utility 
corridor would also be established on BLM-managed public lands that would begin at the 
centerline of SR 74 and extend 0.5 mile north, and also include the entire block of BLM 
lands south of SR 74 (Figure 2.5-1a). This alternative would also require an RMPA to 
change those areas’ VRM designation from VRM Class III to VRM Class IV to 
accommodate the proposed Project, as well as any future utilities within the multiuse utility 
corridor that may not meet VRM Class III objectives. Approximately 3,375 acres would be 
included in the multiuse utility corridor and changed from VRM Class III to VRM Class IV 
(Figure 2.5-1b). Additionally, a ROW for the portions of BLM-managed public land within 
an existing BLM-designated multiuse corridor near the Sun Valley Substation would still be 
required under this alternative. 

BLM-managed public lands that would lie within the multiuse utility corridor north of SR 74 
are already contained within a transportation corridor designated by the Bradshaw-
Harquahala RMP to allow for future planned expansion of SR 74. This allows BLM to 
consider additional linear ROWs within the same corridor. Any additional ROW applications 
would be considered on a case-by-case basis. 

The total length of the Alternative 1 route would be the same as the Proposed Action - 
approximately 38.2 miles, approximately 9 miles of which would cross BLM-managed 
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public land. The structures would require a ROW width of 200 feet, for a total of 926 acres, 
219 acres of which would occur on BLM-managed public land.  

The acres of temporary and permanent disturbance for Alternative 1 would be the same as 
the Proposed Action. Right-of-way acquisition and construction costs for Alternative 1 would 
be the same as the Proposed Action, approximately $23 million and $104 million 
respectively, for a total of $127 million. 

2.5.2 Alternative 2: ROW South of SR 74 
This alternative was developed in order to eliminate multiple crossings of SR 74 by keeping 
the transmission line on one side of SR 74 in response to visual and safety concerns. In 
addition, it would reduce the amount of BLM-managed public lands that would potentially be 
impacted, by moving the line onto private lands. 

Under Alternative 2, a five-mile long segment that parallels the south side of SR 74 from the 
163rd Avenue alignment to just west of the El Mirage Road alignment on private land would 
replace an approximately 5-mile long segment of the Proposed Action north of SR 74 on 
public lands, likewise being located within a 200-foot wide ROW.  

Besides this five-mile long segment, all other segments of the Alternative 2 route would 
remain within the ACC-certificated route and would follow the Proposed Action route 
(Figure 2.5-1a). Alternative 2 would also include an RMPA to establish a multiuse utility 
corridor on the entire key-shaped block of BLM-managed public lands immediately south of 
SR 74 and to change the VRM designation from VRM Class III to VRM Class IV in this 
same entire block area, approximately 1,013 acres (Figure 2.5-1c). A ROW for the portions 
of BLM-managed public land within an existing BLM-designated multiuse corridor near the 
Sun Valley Substation would still be required under this alternative. 

The total length of the Alternative 2 route would be approximately 37.4 miles, four miles of 
which would be on BLM-managed public lands. The structures would require a ROW width 
of 200 feet, for a total of 907 acres, 96 acres of which would occur on BLM-managed public 
land. The multiuse utility corridor that would be designated by the RMPA under Alternative 
2 would be approximately 1,013 acres south of SR 74.  

The estimated acreage of disturbance required for construction and operation of Alternative 2 
is detailed in Tables 2.5-1 and 2.5-2. Right-of-way acquisition costs for Alternative 2 are 
estimated to be $26 million due to the need for acquisition of private land primarily in the 
Saddleback Heights development. Construction costs are estimated to be $101 million. Total 
Project costs are estimated at approximately $127 million. 
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Table 2.5-1 Alternative 2 Temporary Disturbance Estimates 

TEMPORARY 
DISTURBANCE AREAS 

FEDERAL 
LANDS 

STATE 
TRUST 
LANDS 

PRIVATE 
LANDS TOTAL 

New/improved 
Access outside the 
ROW1 

Miles 2 3 3 8 

Acres 4 5 5 14 

Laydown/material 
sites2 

Sites 0 0 2 2 
Acres 0 0 80 80 

Transmission 
structure/pole pad 
construction area3 

Sites 25 130 40 195 

Acres 12 60 18 90 

Transmission 
conductor 
pulling/tensioning 
sites4 

Sites 2 14 5 21 

Acres 4 26 10 40 

Total Acres 20 91 113 224 
1Assumes road width of 14 feet. Preliminary road locations identified on Figure 4.12-1 and discussed in Section 4.12. 
2Laydown/material sites are assumed to be 40 acres each. 
3Number of sites and locations depend on route terrain, number of turning poles, and final design to reflect actual distance 
apart. Calculations assume the use of monopoles averaging 1,100 feet apart and pad areas of 100 feet by 200 feet. 
4Assumes that each pulling/tensioning site is approximately 1.84 acres. 

 
 

Table 2.5-2 Alternative 2 Permanent Disturbance Estimates 

PERMANENT 
DISTURBANCE AREAS 

FEDERAL 
LANDS 

STATE 
TRUST 
LANDS 

PRIVATE 
LANDS TOTAL 

Transmission 
structures1 

Structures 25 130 40 195 
Acres 4.5 23 7 35 

Transmission line 
spur roads2 

Number 12 65 20 97 
Miles <1 1 <1 2 
Acres <1 2 <1 3 

Access road along 
the ROW3 

Miles 5 26 8 39 
Acres 9 44 14 66 

Total Acres 14 69 21 104 
1 Number, type, and location of structures depend on route terrain, number of turning poles, and final design to reflect actual 
distance apart. Calculations assume the use of monopoles averaging 1,100 feet between structures and a permanent disturbance 
area of approximately 0.2 acres for each monopole structure. 
2Assumes road width of 14 feet and length of 75 feet. 
3Assumes road width of 14 feet.  
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2.5.3 Alternative 3: Carefree Highway Route 
This alternative was developed in order to eliminate the need for an RMPA for both the 
establishment of a utility corridor and VRM Class change, and to reduce the amount of 
BLM-managed public lands that would potentially be impacted. However, a ROW for the 
portions of BLM-managed public land within an existing BLM-designated multiuse corridor 
near the Sun Valley Substation would still be required under this alternative. Additionally, 
this alternative would move the transmission line onto private lands planned for residential 
and commercial land uses.  

Alternative 3 would replace an approximately nine-mile long segment of the Proposed 
Action route north of SR 74 from the 179th Avenue alignment to the Morgan Substation by 
using the Carefree Highway alignment. See Figure 2.5-1a. This alternative was the original 
APS proposal to the ACC during the State CEC process. The alternative extends south from 
the Proposed Action route at SR 74 along the 179th Avenue alignment and continues south 
two miles to the Carefree Highway alignment. The route then follows the Carefree Highway 
alignment east for about 8 miles to about 99th Avenue, where the alignment approaches the 
existing Salt River Project Navajo 500kV and Western Area Power Administration 230kV 
transmission line corridor. From that point, Alternative 3 turns northeast and follows the 
transmission corridor to the Morgan Substation.  

Aside from this nine-mile long segment, all other segments of the Alternative 3 route would 
remain within the ACC-certificated route and would follow the Proposed Action route. The 
total length of the Alternative 3 route would be approximately 38.4 miles, approximately 2.5 
miles of which would cross BLM-managed public lands near the Sun Valley Substation that 
are within a BLM-designated multiuse corridor. The structures would require a ROW width 
of 200 feet, for a total of 931 acres, 45 acres of which would occur on BLM-managed public 
land. No new corridors would be designated on BLM-managed public lands under this 
alternative and no changes to existing VRM classifications would be needed, thereby 
eliminating the need for an RMPA.  

The estimated acreage of disturbance required for construction and operation of Alternative 3 
is detailed in Tables 2.5-3 and 2.5-4. Approximated ROW acquisition costs for Alternative 3 
are estimated to be $29 million due to need for private land acquisition in the Vistancia, 
Saddleback Heights, and Lake Pleasant Heights developments. Construction costs are 
estimated to be $101 million. Total project costs are estimated at $130 million. 
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Table 2.5-3 Alternative 3 Temporary Disturbance Estimates 

TEMPORARY 
DISTURBANCE AREAS 

FEDERAL 
LANDS 

STATE 
TRUST 
LANDS 

PRIVATE 
LANDS TOTAL 

New/improved Access 
outside the ROW1 

Miles <1 3 6 9 
Acres <1 5 10 15 

Laydown/material sites2 
Sites 0 0 2 2 
Acres 0 0 80 80 

Transmission 
structure/pole pad 
construction area3 

Sites 15 140 45 200 

Acres 7 65 21 93 

Transmission conductor 
pulling/tensioning sites4 

Sites 1 16 5 22 
Acres 2 30 9 41 

Total Acres 9 100 120 229 
1Assumes road width of 14 feet. Preliminary road locations identified on Figure 4.12-1 and discussed in Section 4.12. 
2Laydown/material sites are assumed to be 40 acres each. 
3Number of sites and locations depend on route terrain, number of turning poles, and final design to reflect actual distance 
apart. Calculations assume the use of monopoles averaging 1,100 feet apart and pad areas of 100 feet by 200 feet.  
4Assumes that each pulling/tensioning site is approximately 1.84 acres. 

 
 

Table 2.5-4 Alternative 3 Permanent Disturbance Estimates 

PERMANENT 
DISTURBANCE AREAS 

FEDERAL 
LANDS 

STATE 
TRUST 
LANDS 

PRIVATE 
LANDS TOTAL 

Transmission 
structures1 

Structures 15 140 45 200 
Acres 3 25 9 37 

Transmission line 
spur roads2 

Number 7 70 22 99 
Miles <1 1 <1 2 
Acres <1 2 <1 3 

Access road along 
the ROW3 

Miles 3 28 9 40 
Acres 5 48 15 68 

Total Acres 8 75 25 108 
1 Number, type, and location of structures depend on route terrain, number of turning poles, and final design to reflect actual 
distance apart. Calculations assume the use of monopoles averaging 1,100 feet between structures and a permanent disturbance 
area of approximately 0.2 acres for each monopole structure. 
2Assumes road width of 14 feet and length of 75 feet. 
3Assumes road width of 14 feet. 

2.5.4 Sub-alternative: State Trust Land Route Variation  
This Sub-alternative was developed in response to a request made to the BLM by the ASLD, 
a cooperating agency in the NEPA process and a major governmental land management 
agency responsible for administration of State Trust land along the Proposed Action route.  
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The Sub-alternative route would replace a four-mile section of the Proposed Action route that 
would also be common to all Action Alternatives (Figure 2.5-1a); therefore, it could be 
combined with any of the Action Alternatives. The Sub-alternative route would begin at the 
intersection of 235th Avenue and the Cloud Road alignment, just north of US 60. From that 
intersection point, the Sub-alternative would parallel the north side of the Cloud Road 
alignment, east for three miles to the intersection with 211th Avenue. The Sub-alternative 
would then parallel the west side of 211th Avenue for one mile north, where it would rejoin 
the portion of the Proposed Action route that is common to all Action Alternatives at the Joy 
Ranch Road alignment. The entire four-mile length of the Sub-alternative route would be 
outside the ACC-certificated route. 

Both the Sub-alternative route and the Primary Segment of the Proposed Action route would 
cross State Trust lands exclusively; there would be no change in the overall acreage of 
disturbance under the Sub-alternative route compared with the Proposed Action route in this 
area, as the only change would be the route that the ROW would take crossing three sections 
of State Trust land. The overall distance and area occupied by the ROW would be exactly the 
same under both the Proposed Action and the Sub-alternative.  

The ASLD requested that BLM analyze the subject route in order to reduce the social and 
economic impacts that could result from dividing this block of State Trust land between SR 
74 and Cloud Road west of 211th Avenue. It is ASLD’s obligation and mission to manage 
these lands to enhance values and optimize economic return for the Trust’s beneficiaries 
(ASLD 2012a). This Sub-alternative is being analyzed and presented only for environmental 
analysis purposes as requested by ASLD, and does not affect the BLM's decision-making 
process as it would not require the BLM issuance of a ROW or an RMPA.  

The State Trust land crossed by both the Sub-alternative and the primary portion of the 
Proposed Action route is within the jurisdiction of the City of Surprise. The City of Surprise 
General Plan designation for the affected State Trust land is for rural residential 
development. There are numerous master planned communities in the area. ASLD has 
asserted that master planning is easier with large, self-contained blocks of land where 
infrastructure can be designed to avoid piecemealing, open space can be incorporated into the 
design, and development standards can be amended to take into consideration unusual land 
forms or constraints (ASLD 2012b). Neither this four-mile Sub-alternative route nor the 
Primary Segment of this area involve any BLM administered lands. 

In addition, ASLD maintains that the subject block of State Trust land is a large 
uninterrupted assemblage of land that lends itself to master planning. Price surveys have 
shown that raw land prices are higher where the land is within a master planned area versus 
land outside of an area. ASLD believes that bisecting the land along the Cloud Road 
alignment under the Proposed Action route could compromise the future ability to utilize the 
lands for a master planned community, thereby reducing the economic value of those State 
Trust lands to the Trust. Further, ASLD believes that the Sub-alternative route would 
maintain the development integrity of the land, and result in a higher economic return of the 
State Trust lands for the larger parcel (ASLD 2012b). 
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2.6 NO ACTION ALTERNATIVE  
Under the No Action Alternative, BLM would not approve either of the proposed portions of 
the ROW grant on BLM-managed public lands and the Bradshaw-Harquahala RMP would 
not be amended to designate a utility corridor (single-use or multiuse) or change the existing 
VRM designations. The 500/230kV transmission line would not be constructed across federal 
lands as proposed by APS. The No Action Alternative would not provide APS with a ROW 
for the approximately two miles of BLM-managed public land near the Sun Valley 
Substation which is in a BLM-designated multiuse corridor. Any future requests for a ROW 
grant on BLM lands in this area not analyzed in this current EIS or other existing NEPA 
documents would require additional NEPA analysis. NEPA regulations require the No 
Action Alternative to be included in the alternatives analysis of an EIS (CEQ Regulation 
Section 1502.14(d)). The No Action Alternative forms the baseline against which the 
potential impacts of the Proposed Action and the other Action Alternatives are compared. 

A decision by the BLM to select a No Action Alternative would not respond to the APS 
Project objectives described in Section 1.2 to increase reliability and import capability for 
renewable energy; however, it would not preclude APS from satisfying the Project objectives 
through alternative routes for the transmission line. Since the majority of the Project is not 
located on public lands, but the Project would still be necessary to meet the APS objectives 
regardless of location, APS may pursue other options to develop the Project without using 
public lands as described in this Draft EIS and Draft RMPA. Other potential development 
options could include pursuing approval to construct the Project on other Federal, State, or 
private lands. In this case, environmental or other resource impacts associated with 
construction and operation of the Project may still occur within the general vicinity. 

2.7 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM 
DETAILED ANALYSIS  

This section describes the alternatives to the Proposed Action that were considered but not 
carried forward in the detailed analysis for various reasons. These alternatives were 
generated and derived from discussions and alternative identification exercises that occurred 
at the public scoping meetings in Phoenix, Wittmann, and Peoria, from the Economic 
Strategy Workshop, and/or from internal scoping, in addition to comments submitted during 
the public scoping period. 

Using the process described in Section 2.2, several technological and routing options were 
eliminated from consideration for detailed analysis because they would not meet the purpose 
and need for the Project or the Project objectives; or because they were not found to be 
technically or economically practical and feasible; or environmentally reasonable. The 
following sections provide background information on technological options, describe the 
routes eliminated, provide an overview of conditions along the routes, and contain the 
screening results that precluded them from further analysis. 



 

 
2-32  APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012 Draft Resource Management Plan Amendment 

 

2.7.1 Cloud Road Route 

2.7.1.1 Route Description 
The Cloud Road route would extend east from the Proposed Action route at the 235th Avenue 
alignment near Circle City for approximately 17.5 miles to the Morgan Substation, replacing 
the approximately 19-mile long portion of the Proposed Action route that would extend north 
on the 235th Avenue alignment, then east on the Joy Ranch Road alignment, and paralleling 
SR 74 to the Morgan Substation. All other segments of the route would remain within the 
ACC-certificated route and would follow the Proposed Action route. See Figure 2.7-1. 

2.7.1.2 Route Overview and Screening 
The portion of the route between 235th Avenue and 171st Avenue crosses a mixture of State 
Trust and private lands, which are primarily undeveloped with a small number of existing 
residences.  

Local land use plans call for low-density residential uses in this area. The planned Grand 
Vista development will include residential, recreation, and golf course uses.  

Between 171st Avenue and the Morgan Substation, private lands adjacent to Cloud Road are 
within the City of Peoria and are generally vacant and undeveloped. Local land use plans call 
for low to medium density residential uses and natural areas within the planned Saddleback 
Heights and Lake Pleasant Heights developments. The route would bisect the planned 
Saddleback Heights and Grand Vista residential developments and the Lake Pleasant Heights 
residential development, which is in its preliminary planning stage (APS 2008). Near the 
Morgan Substation, the route crosses an existing 230kV line and the New Waddell Canal. 
Right-of-way acquisition and construction costs for the Cloud Road route are estimated to be 
$25 million and $96 million respectively, for a total of $121 million. 

The screening process found that the Cloud Road route meets the purpose and need and APS' 
objectives for the Project; and it is technically and economically practical and feasible. 
However, this route would essentially have the same effects as and be very similar to 
Alternative 3, the Carefree Highway route. For this reason the Cloud Road route was not 
carried forward for detailed analysis in this Draft EIS and Draft RMPA. 

2.7.2 Hassayampa-Western SR 74 Route 

2.7.2.1 Route Description 
The Hassayampa-Western SR 74 route would replace an approximately 25-mile long 
segment of the Proposed Action route that extends from the Sun Valley Substation northeast 
to the Deer Valley Road alignment, north to the Lone Mountain Road alignment, east to the 
235th Avenue alignment, north to the Joy Ranch Road alignment, and east to the 179th 
Avenue alignment at SR 74. All other segments of the route would remain within the ACC-
certificated route and would follow the Proposed Action route. See Figure 2.7-1. 
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2.7.2.2 Route Overview and Screening 
The segment of the Hassayampa-Western SR 74 route between the Sun Valley Substation 
and Joy Ranch Road is characterized by vacant/undeveloped private land, with some 
agricultural uses near the south end. This segment would cross an existing 500kV 
transmission line. In addition, the route would also require a line directly over the CAP 
Hassayampa pump station (JBR 2011). The segment could interrupt the continuity of the 
Festival by Lyle Anderson development in three different places. Planned development of 
private lands in this area includes low and medium density residential within the Festival 
Ranch development, and potential parks/preservation land (associated with the Hassayampa 
River floodplain). In this segment, the route would also be sited within or would cross the 
Hassayampa River. Although the river is normally a dry riverbed, during certain times of the 
year there can be unusual and severe flooding. APS prefers to avoid placing structures in 
floodplains, to the extent possible. If floodplains cannot be avoided and structure foundations 
must be situated within a floodplain, a scour study would be completed and the foundations 
would include engineering measures to mitigate risk.  

Proximity of the transmission line to the river would expose it to flood hazards, and if a flood 
event occurred, access to transmission facilities could be impaired. Repairs and maintenance 
could be delayed until flood water subsides and the ground dries. APS cannot predict what a 
typical restoration time would be required for repairs, as these failures are not typical; repair 
efforts would be hindered as long as flood conditions persist. Placement of towers in the 
riverbed would require deep, reinforced foundations (JBR 2011), which typically requires 
additional temporary disturbance at the time of construction. Between Joy Ranch Road and 
235th Avenue, the line would cross vacant/undeveloped private land along the river; roughly 
following US 60, a 69kV transmission line, and railroad main line, eventually becoming 
parallel with SR 74. In the small community of Morristown, the Castle Well Airport is 
approximately 1,200 feet north of SR 74. In this location, the line would be perpendicular to 
the airport runway, potentially conflicting with flight patterns and other airport operations 
(APS 2008).  

Right-of-way acquisition costs for The Hassayampa-Western SR 74 route are estimated to be 
$24 million. Construction costs are estimated to be $110 million as soil conditions would 
require deep foundations, and the route would have a relatively higher number of angle 
structures. Total Project costs are estimated at $134 million. 

The screening process found that this route meets the purpose and need and APS' objectives 
for the Project, and it would require an RMPA for plan conformance for both establishing a 
utility corridor and VRM Class designation changes. It is technically feasible given the 
constraints of possible construction in the river floodplain and economically practical with an 
overall cost estimate of approximately 6 percent more than that of the Proposed Action. 
However, it was not found to be environmentally reasonable, because unlike the Proposed 
Action and Action Alternatives, this route would be sited within the Hassayampa River 
floodplain and could interrupt the continuity of small portions of one development in three 
different places. In addition, biological and cultural resources are expected to be more 
abundant within and adjacent to the Hassayampa River, thus potentially increasing the 
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likelihood of impacts to these resources for this route. For this reason, the Hassayampa-
Western SR 74 route was not carried forward for detailed analysis in this Draft EIS and Draft 
RMPA. 

2.7.3 Hassayampa-Joy Ranch Road Route 

2.7.3.1 Route Description 
The Hassayampa-Joy Ranch Road route would replace an approximately 18-mile long 
segment of the Proposed Action route that extends from the Sun Valley Substation north to 
the Lone Mountain Road alignment, east to the 235th Avenue alignment, and north to the Joy 
Ranch Road alignment. All other segments of the route would remain within the ACC-
certificated route and would follow the Proposed Action route. See Figure 2.7-1. 

2.7.3.2 Route Overview and Screening 
The segment between the Sun Valley Substation and Joy Ranch Road is described under 
Section 2.7.2, Hassayampa-Western SR 74 route. 

The segment of this route on Joy Ranch Road between 275th Avenue and US 60 is mostly 
State Trust lands, with vacant/undeveloped private land and rural residential uses. The route 
would cross, or be in close proximity to, existing rural residences near west Rice Road and 
just west of US 60. This segment would cross 1.25 miles of State Trust lands and be adjacent 
to the proposed Broadstone Ranch community (APS 2008). Local land use plans in this area 
call for low-density residential uses.  

Between US 60 and 235th Avenue, where it meets the ACC-certificated route, this route 
would cross existing residences in Circle City and place the line immediately perpendicular 
to the north end of the Thunder Ridge Airpark, potentially affecting flight patterns and 
operations (APS 2008), since the runway runs north and south. The owner of the Thunder 
Ridge Airpark has expressed strong opposition to the Project (JBR 2011).  

Right-of-way acquisition costs for the Hassayampa-Joy Ranch Road route are estimated to be 
$23.5 million. Construction costs are estimated to be $105 million. Similar to the 
Hassayampa-Western SR 74 route, soil conditions along the Hassayampa-Joy Ranch Road 
route would require deep foundations; however, the Hassayampa-Western SR 74 route would 
be approximately one and one-half miles longer than the Hassayampa-Joy Ranch Road route, 
and would have a relatively higher number of angle structures. Total Project costs are 
estimated at $128.5 million. 

The screening process found that the Hassayampa-Joy Ranch Road route meets the purpose 
and need and objectives for the Project, and it would require an RMPA for plan conformance 
for both establishing a utility corridor and VRM Class designation changes. It is technically 
feasible given the constraints of possible construction in the river floodplain and 
economically practical with an overall cost estimate of approximately 2 percent more than 
that of the Proposed Action. However, it was not found to be environmentally reasonable, 
because unlike the Proposed Action or Action Alternatives, this route would be sited within 
the Hassayampa River floodplain (previously described in Section 2.7.2.2) and could 
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interrupt the continuity of small portions of one development in three different places. In 
addition, biological and cultural resources are likely to be possibly more abundant within and 
adjacent to the Hassayampa River, thus potentially increasing the likelihood of impacts to 
these resources for this route. Also, the Hassayampa-Joy Ranch route would potentially 
impact operations at the Thunder Ridge Airpark. For these reasons, this route was not carried 
forward for detailed analysis in this Draft EIS and Draft RMPA. 

2.7.4 CAP Complete Route 

2.7.4.1 CAP Background Information 
The CAP, owned and constructed by the USBR, is a 336-mile long system of aqueducts 
(canals), tunnels, pumping plants, and pipelines that carry water across Arizona from Lake 
Havasu to southwest of Tucson. The CAP is designed to bring 1.5 million acre-feet of 
Colorado River water per year to Pima, Pinal, and Maricopa Counties (CAP 2011a). 

The Central Arizona Water Conservation District (CAWCD) was organized to provide a 
means for Arizona to repay the federal government for the reimbursable costs of construction 
of the CAP, and is also responsible for the care, operation, maintenance, and management of 
the system. CAWCD’s Land Department is responsible for managing all land associated with 
the CAP for the benefit of CAWCD and its water customers. Water delivery is CAWCD’s 
primary mission; therefore all proposed uses of CAP land are evaluated to determine the 
overall effect on the CAP. Requests for land use require submission of an application to the 
CAWCD Land Department. In its land use decisions, CAWCD must abide by the agreements 
it has with the United States, and land use activities may not diminish, compromise, ignore, 
or subordinate any of the CAWCD’s rights to manage CAP land uses (CAP 2011a). It is the 
policy of the USBR and CAWCD to disallow lateral encroachment (i.e., other right-of-way 
uses along the CAP right-of-way) unless USBR determines a benefit for the CAP (CAP 
2011b). However, CAWCD and USBR are supportive of the transmission line laterally 
encroaching on the CAP right-of-way finding appropriate CAP benefit for so doing (CAP 
2011b). 

The canal is not open for fishing or swimming to ensure maximum safety for animals and 
humans. However, when reasonable and possible, the USBR acquired sufficient land and 
located the fence to allow for a 10 to 20-foot wide trail to be developed outside the fenced 
right-of-way, generally along the downhill side of the canal (CAP 2011a). 

2.7.4.2 Route Description 
The CAP Complete route is an approximately 26-mile long segment that generally parallels 
the north side of the CAP canal from just west of the 267th Avenue alignment to the Navajo 
South transmission line corridor, then turns northeast and parallels the transmission corridor 
to the Morgan Substation. It would replace an approximately 34-mile long segment of the 
Proposed Action route that extends north from 275th Avenue to the Lone Mountain Road 
alignment, east to the 235th Avenue alignment, north to the Joy Ranch Road alignment, east 
to SR 74, east on SR 74 to about 99th Avenue, and southeast to the Morgan Substation. The 
only segment of the route that would follow the Proposed Action route and remain within the 
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ACC-certificated route would be the segment in the CAP corridor between the Sun Valley 
Substation and 267th Avenue on the west end of the route. See Figure 2.7-1. 

2.7.4.3 Route Overview and Screening 
The average size of the canal near Lake Havasu City is 80 feet across the top, 24 feet across 
the bottom, and the water is 16.5 feet deep. The federal lands that contain the CAP, which are 
primarily administered by the USBR, vary in width. At the narrowest point between the two 
substations, the federal lands encompassing the CAP are approximately 230 feet wide 
(Figure 2.7-2). Near the eastern end of the portion of the CAP that falls within the Project 
Area, the canal is undergrounded through a tunnel on mountainous federal lands for 
approximately 3,752 feet. Private lands adjoin the federal lands that contain the CAP. In 
some areas, homes are built in close proximity to the CAP property boundary. 

The proposed 500/230kV transmission line requires a 200-foot wide right-of-way, 100 feet 
either side of the centerline of the transmission line. In addition, the line would be required to 
be separated from the canal by a distance equal to the pole height, which would be a 
maximum of 195 feet. The capability of the federal lands containing the CAP to also contain 
the transmission line and its associated right-of-way would depend on the width of the CAP 
lands and the relative location of the canal within those lands. A minimum of 380 feet in 
width would be required to accommodate the CAP, the required separation, and the 
transmission line with its associated right-of-way. If the canal were located in the center of 
the CAP lands in areas where the width is 700 feet or wider, the federal lands could contain 
the CAP canal, the required separation, and the transmission line with its associated right-of-
way.  

In the area of the LAFB Auxiliary Field #1, northeast of the Sun Valley Substation, the CAP 
is located immediately adjacent to the northern end of the runway. The Auxiliary Field is 
used for training operations where aircraft approach the Auxiliary Field from the northwest; 
dropping to within 150 to 300 feet above the ground; however they do not currently land at 
the Field. 

Accident Protection Zones (APZs) have been identified by LAFB where history has shown 
the majority of flight accidents occur. The APZs correlate to the flight paths aircraft use to 
approach and depart from the Field (BLM 2011a). The CAP passes to the northwest of the 
Auxiliary Field, within an area designated as the Clear Zone for land planning purposes. The 
Air Force Base (AFB) does not allow above ground transmission lines within the Clear Zone 
and APZ I (BLM 2011a) for safety reasons. Therefore, the only way the transmission line 
along the CAP Complete route could traverse the LAFB Auxiliary Field #1 would be 
underground. Undergrounding the transmission line through LAFB would require close 
coordination with LAFB to avoid hazards and conflicts with Auxiliary Field #1 operations. 

A ROW would be required on CAP lands administered by the USBR. The lands adjoining 
either side of the CAP lands are a mixture of State Trust and private lands. The CAP route 
passes through several residential areas at various stages of development ranging from 
conceptual to currently developed, including the proposed Vistancia (final plat) and Lake 
Pleasant Heights (preliminary platting stage) developments, and the northern portion of 
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Asante North, a large conceptual residential subdivision, both of which are zoned for 
development. 

The route would be in close proximity to over 20 existing residences, some of which would 
be within 100 feet of the centerline of the transmission line route. The route is also near three 
smaller conceptual subdivisions (Vista Montañas, Tierra Rico, and Sierra Norte). The 
segments of the CAP Complete route that parallel the north side of the CAP canal would be 
adjacent to existing low-density rural residential properties and residential developments 
adjacent to the canal. There would need to be acquisition of at least four residences north of 
the CAP. Acquisition of lands, rights-of-way, or easements outside the CAP to achieve 
separation from the canal and/or allow for the necessary right-of-way for the transmission 
line would also increase the cost of the line. Acquisition of additional lands, rights-of-way, or 
easements would change the local land use.  

The CAP Complete route would provide a 500kV transmission line between the Sun Valley 
and Morgan Substations. However, this route would not supply 230kV service to the 
northwest valley locations.  

The federal lands containing the CAP do not describe a straight path; numerous turning 
structures would be required to follow this irregular route, which would increase the cost of 
constructing the transmission line. In the area where the CAP canal is undergrounded through 
a tunnel, the terrain is mountainous and may require special construction techniques (such as 
extensive use of helicopters to deliver supplies, equipment, and personnel, and use of the 
helicopter for erection and stringing of lines), which would be costly. Right-of-way 
acquisition costs for the CAP Complete route are estimated to be $41 million. Construction 
costs are estimated to be $140 million, for a total Project cost of $181 million. 

The screening process found that this potential route does not meet the purpose and need for 
the Project as it would not access the northwest valley location with a 230kV line nor would 
it meet APS’ objectives of co-locating the two lines for the Project. The overhead portion of 
this route is not considered to be technically feasible because LAFB does not allow overhead 
transmission lines for safety reasons within the Clear Zone and APZs that would be crossed 
by the CAP Complete route.  

Undergrounding the segment crossing LAFB, may be technically feasible under close 
coordination with the Base. The overhead portion of the CAP Complete route makes this 
route economically impractical, because it would require acquisition of additional lands, 
ROWs, or easements to supplement federal lands containing the CAP.  

There are homes built in close proximity to the CAP that would need to be acquired. 
Additionally, numerous angle structures would be required. All of these characteristics would 
increase the overall cost estimate for overhead lines along the CAP Complete route 
approximately 43 percent more than that of the Proposed Action. 

Since the overhead portion of the CAP Complete route would place high voltage 
transmission lines in close proximity to numerous existing residences, unlike the other 
alternatives already under evaluation that are located in more undeveloped settings, it is not 
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considered environmentally reasonable. For all of the above reasons, the CAP Complete 
route was not carried forward for detailed analysis in this Draft EIS and Draft RMPA. 

2.7.5 Luke Air Force Base Auxiliary Field #1 Bypass Route 

2.7.5.1 Route Description 
This route would bypass the LAFB Auxiliary Field #1 (Figure 2.7-3). The segment of the 
route on the west end would remain within the ACC-certificated route and would follow the 
Proposed Action route for about 15 miles from the Sun Valley Substation north to the Lone 
Mountain Road alignment, then east on the Lone Mountain Road alignment to the 235th 
Avenue alignment.  

From the 235th Avenue alignment, there are three alignment options that are not within the 
ACC-certificated route.  

LAFB Bypass Option A – (along CAP) - From 171st Avenue, the route would go east and 
then northeast along the CAP to the Morgan Substation. 

LAFB Bypass Option B – (along Carefree Highway) - From the CAP, the route would run 
north on 171st Avenue to Carefree Highway, and then east and northeast to the Morgan 
Substation. 

LAFB Bypass Option C – (along Cloud Road) - From the CAP, the route would run north on 
171st Avenue to Cloud Road, and then east to the Morgan Substation. 
 

2.7.5.2 Route Overview and Screening 
Route Segments Common to All Options 
The segment of the LAFB Auxiliary Field #1 route between 235th Avenue and US 60 is 
private land characterized by residences interspersed with vacant/undeveloped areas; 
approximately 56 residences are within 500 feet of the route. The route then nears/crosses US 
60, a 69kV transmission line, and a railroad main line. Future land use includes low-density 
residential development in the Rancho Maria development north of the route, which has 
preliminary plat approval. South of the route is the planned Walden Ranch, which currently 
has no plat approval. Mixed residential/commercial uses are proposed along US 60.The 
portion of this route between 235th Avenue and along US 60 between Lone Mountain Road 
and the CAP would occur within the Wickenburg Scenic Corridor (which is a designation 
defined by Maricopa County). It would also be close to existing communities along US 60 
and, in particular, a number of small residential developments in the preliminary platting 
stage, including Rancho Caballeros Estates, Walden Ranch, Rancho Maria, and Grand Oasis. 
Broadstone Ranch, a large residential development in its conceptual phase, is partially 
crossed by the route just south of 235th Avenue. Acquisition of at least four residences would 
be required along Lone Mountain Road between 235th Avenue and US 60.  

For a complete description of the CAP route, see Section 2.7.4. The portion of the route 
along the CAP between US 60 and 171st Avenue passes through the northern portion of a 
large conceptual residential subdivision called Asante North and near three smaller 
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conceptual subdivisions called Vistas Montañas, Tierra Rico, and Sierra Norte. Existing low-
density rural residential properties are also present south of the CAP, but are not part of a 
designated residential subdivision. 

LAFB Bypass Option A (along CAP) 
For a complete description of the CAP route, see Section 2.7.4. At several points along the 
CAP canal between 171st Avenue and the Navajo 500kV transmission line, existing 
residential developments are adjacent to the canal. There would need to be acquisition of at 
least four homes east of 171st Avenue along the north side of the CAP as the line avoids CAP 
retention/recharge ponds. The route passes through Vistancia (final plat) and Lake Pleasant 
Heights (preliminary platting stage), and would be in close proximity to over 20 existing 
residences. Some residences would be within 100 feet of the centerline of the transmission 
line route. In the area where the CAP canal is undergrounded through a tunnel, the terrain is 
mountainous and may require special construction techniques (such as extensive use of 
helicopters to deliver supplies, equipment, and personnel, and use of the helicopter for 
erection and stringing of lines.  

Between the CAP and the Carefree Highway this route would be adjacent to the existing 
500kV lines in the Navajo corridor. The area surrounding this segment is generally 
undeveloped. However, it is bordered on both sides by State Trust lands. Right-of-way 
acquisition costs for LAFB Bypass Option A are estimated to be $58 million. Construction 
costs are estimated to be $100 million for a total Project cost estimated at $158 million. 

The final segment of the route between Carefree Highway and the Morgan Substation is 
characterized by vacant/undeveloped private land in close proximity to existing 500kV lines 
in the Navajo corridor and the existing Raceway Substation. This segment is also near the 
future site of the Peoria Airport and would traverse USBR land, which would require an 
additional federal right-of-way. Land use plans in this area call for low and medium-density 
residential, parks/recreation, and mixed uses.  

LAFB Bypass Option B (along Carefree Highway) 
Along 171st Avenue between the CAP and the Carefree Highway, this route would be 
adjacent to existing low-density residential development south of Dove Valley Road and the 
western boundary of a conceptual residential subdivision named Marisol Ranch. This 
segment is bordered by State Trust lands.  

The segment along the Carefree Highway between 171st Avenue and 165th Avenue is 
characterized by vacant/undeveloped land. Land use plans call for low-density residential 
uses, parks/preservation, and commercial development. The segment is bordered by State 
Trust lands and also borders the planned Saddleback Heights development, which does not 
have plat approval, but is planned for a master-planned community (6,052 acres). Saddleback 
Heights has a Specific Area Plan, Planned Community Development Zoning, and an 
executed development agreement between the developer and the City of Peoria.  

Land along the Carefree Highway segment between 165th Avenue and the 500kV Navajo 
corridor is mostly vacant and undeveloped private land, interspersed with sections of State 
Trust lands. The route would bisect the planned residential developments of Saddleback 
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Heights (no plat approval), Lake Pleasant Heights (preliminary platting stage), and a portion 
of Vistancia (final platting). Planned land uses include low-density residential use and 
parks/preservation to the north, low-density residential and parks/preservation within 
Vistancia, and parks/preservation. The general plan calls for a small area of commercial uses 
to the south. Within Lake Pleasant Heights, residential, golf course, and parks/preservation 
uses are planned. At the east end of the segment, low- and medium-density residential, parks/
preservation, mixed use, and parks (including the Maricopa County regional trail) are 
planned. This alignment does not comply with the City of Peoria’s comprehensive land use 
plans (City of Peoria 2010). Right-of-way acquisition costs for LAFB Bypass Option B are 
estimated to be $50 million. Construction costs are estimated to be $94 million for a total 
Project cost estimated at $144 million. 

The final segment of the route between Carefree Highway and the Morgan Substation is 
described under Option A – CAP above.  

LAFB Bypass Option C (along Cloud Road) 
Along 171st Avenue between the CAP and the Carefree Highway, this route would be 
adjacent to existing low-density residential development south of Dove Valley Road and the 
western boundary of a conceptual residential subdivision named Marisol Ranch. This 
segment is bordered by State Trust lands.  

Along 171st Avenue between the Carefree Highway and Cloud Road, this segment is 
bordered on both sides by State Trust lands.  

Between 171st Avenue and the Morgan Substation, lands adjacent to Cloud Road are mostly 
private lands that are generally vacant and undeveloped, interspersed with sections of State 
Trust Lands. Local land use plans call for low to medium density residential uses and natural 
area with the Saddleback Heights and Lake Pleasant Heights developments (not approved). 
Near the substation, the route crosses an existing 230kV line and the New Waddell Canal.  

Right-of-way acquisition costs for LAFB Bypass Option C are estimated to be $50 million. 
Construction costs are estimated to be $96 million for a total Project cost estimated at $146 
million. 

Screening 
The screening process found that LAFB Auxiliary Field #1 Bypass route does not meet the 
purpose and need of the Project as it would not access the northwest valley location with a 
230kV line nor would it meet APS’ objectives of co-locating the two lines for the Project. It 
is technically practical and feasible under past and current practice and technology, and much 
of the lands specific to this route are undeveloped and/or in the preliminary plat stage. As far 
as economic feasibility, the overhead transmission line is economically practical and feasible 
under past and current practice and technology, but ROW acquisition costs for this route 
would be more than double those for the Proposed Action, while construction costs would be 
somewhat less. Economic practicality varies per Option. Under LAFB Bypass Option A, the 
overall cost estimate would be approximately 24 percent more than that of the Proposed 
Action. Under LAFB Bypass Option B, costs would be 14 percent more than the Proposed 
Action. Under LAFB Bypass Option C, costs would be 13 percent more than the Proposed 
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Action. The LAFB Auxiliary Field #1 Bypass route is not considered to be environmentally 
reasonable, since the route between 235th Avenue and along US 60 would be near existing 
communities and at least 4 residences would need to be acquired. Also, under LAFB Bypass 
Option A, the Project would place a high voltage transmission line in close proximity to 
existing residences along the CAP, unlike the other alternatives already under evaluation that 
are located in more undeveloped settings. For all of the above reasons, the LAFB Auxiliary 
Field #1 Bypass route was not carried forward for detailed analysis in this Draft EIS and 
Draft RMPA. 

2.7.6 Vistancia Bypass Route 

2.7.6.1 Route Description 
The Vistancia Bypass route would bypass the Vistancia master-planned community (Figure 
2.7-4). A segment on the west end of the transmission line route would remain within the 
Proposed Action route for about four miles between the Sun Valley Substation and the 267th 
Avenue alignment.  

The route would then continue outside of the Proposed Action route along the CAP canal 
corridor to the 171st Avenue alignment. From the 171st Avenue alignment, there are three 
options as follows: 

Vistancia Bypass Option A – (along Cloud Road) - from the CAP, north on 171st Avenue to 
Cloud Road, then east to the Morgan Substation. 

Vistancia Bypass Option B – (along Carefree Highway) - from the CAP, north on 171st 
Avenue to Carefree Highway, then east and northeast to the Morgan Substation. 

Vistancia Bypass Option C – (along ACC-certificated route) - from the CAP, north on 171st 
Avenue to the ACC-certificated route, then east and southeast to the Morgan Substation. 
 

2.7.6.2 Route Overview and Screening 
Route Segments Common to All Options    
At several points along the portion of this route between 275th Avenue and US 60, existing 
residential developments are adjacent to the CAP. Acquisition of residential properties would 
likely be required. The route intersects the Clear Zone and APZ of the LAFB Auxiliary Field 
#1. 

The route common to all options would include a segment of the CAP between US 60 and 
171st Avenue. For a complete description of the CAP Complete route, see Section 2.7.4. A 
description of the CAP between US 60 and 171st Avenue is in LAFB Auxiliary Field #1 
Bypass route, Route Segments Common to All Options. 

Vistancia Bypass Option A (along Cloud Road) 
See LAFB Auxiliary Field #1 Bypass route, Option C for a description of the segment along 
171st Avenue between the CAP and the Carefree Highway, and the segment along 171st 
Avenue between the Carefree Highway and Cloud Road. 
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See the Cloud Road route for a description of the segment between 171st Avenue and the 
Morgan Substation.  

Right-of-way acquisition costs for Vistancia Bypass Option A are estimated to be $31 
million. Construction costs are estimated to be $145 million for a total Project cost estimated 
at $176 million. 

Vistancia Bypass Option B (along Carefree Highway) 
See LAFB Auxiliary Field #1 Bypass route, Option B for a description of this option. 

Right-of-way acquisition costs for the Vistancia Bypass Option B are estimated to be $26 
million. Construction costs are estimated to be $145 million for a total Project cost estimated 
at $171 million. 

Vistancia Bypass Option C (along ACC-Certificated Route) 
See LAFB Auxiliary Field #1 Bypass route, Option C for a description of the segment along 
171st Avenue between the CAP and the Carefree Highway, and the segment along 171st 
Avenue between the Carefree Highway and Cloud Road. 

Between Cloud Road and the ACC-certificated route along 171st Avenue, adjacent State 
Trust Lands are vacant/undeveloped. Land use plans for private lands south of SR 74 call for 
low-density residential uses. The proposed Saddleback Heights development (not approved) 
will include mixed uses, parks, and open space.  

This route would require an RMPA for plan conformance for both establishing a utility 
corridor and VRM Class designation changes. 

Right-of-way acquisition costs for the Vistancia Bypass Option C are estimated to be $24 
million. Construction costs are estimated to be $146 million for a total Project cost estimated 
at $170 million. 

Screening 
The screening process found that the Vistancia Bypass route does not meet the purpose and 
need of the Project as it would not access the northwest valley location with a 230kV line nor 
would it meet APS’ objectives of co-locating the two lines for the Project. The overhead line 
is not technically feasible because the route would require construction of the power line 
within the LAFB APZ 1 and Clear Zone, contrary to airfield operational restrictions. The 
underground line may be technically feasible for the segment crossing LAFB, under close 
coordination with the Base. As far as economic feasibility, the overhead transmission line is 
economically practical and feasible under past and current practice and technology, however 
both ROW acquisition and construction costs under this route would be greater than the 
Proposed Action; construction costs would be nearly 40 percent more. It is not considered to 
be economically practical; the overall cost estimate varies amongst the Options, but ranges 
from 34 percent to 39 percent more than that of the Proposed Action. Undergrounding of the 
line further increases the cost of the Vistancia Bypass route. 

The screening process found the Vistancia Bypass route to be environmentally reasonable 
although existing information on biological or cultural resources is limited for the segment 
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along 171st Avenue between the CAP and Carefree Highway. Under Options A and B, 
between Carefree Highway and Cloud Road the route would be similar to environmental 
conditions along the Proposed Action and Alternative 2 routes. The Carefree Highway 
portion of this route would be the same as Alternative 3. Under Option C, along 171st 
Avenue, between Cloud Road and SR 74, the route would be similar to environmental 
conditions along the Proposed Action and Alternative 2 routes. The ACC-certificated route 
portion of this route would be the same as the Proposed Action. For the above reasons other 
than environmental, the Vistancia Bypass route was not carried forward for detailed analysis 
in this Draft EIS and Draft RMPA. 

2.7.7 Westwing/Navajo Corridor Route 

2.7.7.1 Background Information 
The Western Electricity Coordinating Council (WECC) defines a “Common Corridor” as a 
contiguous right-of-way or two parallel right-of-ways with structure centerline separation 
less than the longest span length of the two transmission circuits at the point of separation or 
500 feet, whichever is greater, between the transmission circuits (WECC 2008). The 
Westwing/Navajo corridor meets the WECC’s definition of a common corridor. 

2.7.7.2 Route Description 
The Westwing/Navajo Corridor route is an approximately 28-mile long segment that extends 
east from the Proposed Action route near the 267th Avenue alignment, continues east parallel 
to the Westwing transmission line corridor, then turns northeast to follow the Navajo South 
transmission line corridor to the Morgan Substation. This route would replace an 
approximately 34-mile long segment of the Proposed Action route that extends north from 
near the 275th Avenue alignment to the Lone Mountain Road alignment, west on the Lone 
Mountain Road alignment to the 235th Avenue alignment, north on the 235th Avenue 
alignment to the Joy Ranch Road alignment, east to SR 74, east on SR 74 to about 99th 
Avenue, and southeast to the Morgan Substation. The only segment of the route that would 
follow the Proposed Action route and remain within the ACC-certificated route would be the 
segment in the CAP route between the Sun Valley Substation and the 267th Avenue 
alignment on the west end of the route. See Figure 2.7-5. 

Figures 2.7-6 through 2.7-9 depict crossings and other constraints. 

2.7.7.3 Route Overview and Screening 
As it relates to the 500kV circuit; having the proposed 500kV line in the same common 
corridor as the two Palo Verde to Westwing (PV-WW) 500kV lines and the Mead-Westwing 
500kV line would not be consistent with Good Utility Practice. The term “Good Utility 
Practice” refers to the need for utilities to fulfill their mission to deliver safe and reliable 
electric power to their customers in compliance with reliability standards developed by 
NERC (NERC 2011), which are enforced by NERC and the WECC. 

The proposed 500kV transmission line and the PV-WW lines provide a similar purpose. Both 
projects start at the PV Hub and terminate in the Navajo South system. These lines are useful 
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as a back-up for the other; i.e. having the 500kV transmission line in-service would provide a 
back-up if the PV-WW lines are lost, and the PV-WW lines would provide a back-up if the 
500kV transmission line is lost. Having the lines in the same common corridor would subject 
them to the same hazards and risks with the potential to lose all three of the 500kV lines. 

In general, a utility will try to limit the number of line crossings as part of Good Utility 
Practice and sound electrical design. Crossings add complexity and difficulty in terms of 
reliability, design, construction, and costs.  

The opportunity for a multiple line outage is greatly increased in the area of line crossings 
due to the potential for the circuit crossing over another to fall onto the circuit underneath, 
causing both circuits to fail, thus adversely affecting reliability. While there is no guidance as 
to the maximum numbers of crossings that would be allowed, utilities strive to have as few 
line crossings and particularly multiple line crossings as possible. 

If the line were to be routed within the PV-WW common corridor there would be at a 
minimum two separate line crossings and potentially as many as four line crossings. The 
crossings would involve five 230kV lines, one 345kV line, and three 500kV lines. Crossings 
would potentially occur: 

• Where the 500/230kV transmission line would exit the Sun Valley Substation and 
travel directly to the east, and remaining south of the PV-WW lines the line would 
have to cross both PV-WW lines. 

• Approaching the Westwing lines, the line would be routed north, either to the east or 
to the west of the Westwing lines. If it is on the east side of the Westwing lines the 
line would be required to cross one 345kV line and five 230kV lines. If the line is to 
the west of the Westwing lines it would have to cross three 500kV lines.  

The transmission line would need to cross the two PV-WW lines again, plus the Mead-
Westwing line. With the transmission line in the PV-WW common corridor it would be 
creating a less reliable system due to the proximity of the lines and the multiple line 
crossings, the potential for the lines to interact and affect/damage each other, and the 
potential for all lines to be damaged by the same event (such as a wildfire). The loss of 
multiple lines would be an extreme contingency that would create challenges to serving the 
load in the Phoenix Valley and possibly cause some load to be lost. In sum, because of the 
nature of the facilities involved, it would not be Good Utility Practice to put the transmission 
facilities in this common corridor. 

A further consideration is the rated capacity of the Project if it were to utilize the PV-WW 
common corridor. Per the WECC Bylaws (WECC 2009), WECC coordinates regional 
planning within the Western Interconnection, which is the geographic area containing the 
synchronously operated electric grid in the western part of North America, which includes 
parts of Montana, Nebraska, New Mexico, South Dakota, Texas, Wyoming, and Mexico and 
all of Arizona, California, Colorado, Idaho, Nevada, Oregon, Utah, Washington and the 
Canadian provinces of British Columbia and Alberta (WECC 2009). WECC planning 
standards include consideration for impacts that could occur to other utility’s transmission 
lines. The planning standards must be met to be authorized to build within the WECC 
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footprint. If a new transmission line is proposed within a common corridor and it is 
determined that the new transmission line could adversely impact the existing lines in the 
common corridor, the proposed line could be “de-rated”, which means it would be required 
to be a lower voltage (K. Bolton, WECC, personal communication 2011). It is anticipated 
that the WECC would significantly de-rate the capacity of the transmission line due to its 
proximity to the other existing lines within that common corridor.  

Placing the transmission line outside the common corridor would alleviate concerns about 
de-rating of the line as described above. Following WECC’s definition of a common 
corridor, the longest span of the transmission line would be approximately 1,400 feet, which 
is the distance the transmission line would have to be separated from the existing 
transmission lines in order to be considered to be outside the common corridor. Routing the 
transmission line outside the PV-WW common corridor to the north side would potentially 
result in as many as four line crossings. Crossings would potentially occur at the following 
locations:  

• Initially crossing the Mead-WW line to get on the north side of the common corridor; 

• Crossing back to the south in order to get around the landfill, bringing it across the 
three 500kV lines and two 230kV lines; and  

• Once the line is on the south side of the common corridor, the situation would be 
similar to that described above.  

Multiple line crossings would not conform to sound electrical design. While the transmission 
line would be outside the common corridor, it would still be susceptible to an event (such as 
a wildfire) that could cause damage to all the lines in that vicinity. Taken together, this 
situation would not constitute Good Utility Practice. 

Land or ROW acquisition is another concern for this route. Several “choke” points exist 
along the Westwing/Navajo route. The first such point is along the Westwing portion of the 
route between the Sun Valley Substation and the Westwing Substation in the vicinity of the 
Northwest Regional Landfill. The current ROW is fully utilized in the area between the 
existing transmission lines and the landfill. There is physically no room to fit an additional 
transmission line in this constrained area. Building the line through the landfill is not an 
option; therefore a route around the landfill would be necessary. Another consideration in 
this area is the proximity to the LAFB Auxiliary Field #1 and the associated APZs. The AFB 
does not allow above ground transmission lines within the APZ (see Section 2.7.4 for a 
complete discussion of the APZ; BLM 2011a). The transmission line would need to be 
routed through a narrow passage between Deer Valley Road and the southernmost corner of 
the APZ. Technical feasibility of placing the line in this location would depend on the actual 
width of the passage and the amount of that passage currently encumbered by any right-of-
way for Deer Valley Drive. 

Some areas where the Westwing/Navajo route would cross U.S. 60/Grand Avenue are of 
concern as there is a possibility of needing to acquire residential properties. Regarding the 
Navajo segment between the Westwing Substation and the Morgan Substation, there are 
existing residential properties next to the existing transmission lines. This may again 
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represent the need for acquisition of approximately 20 existing homes and final platted 
parcels. The Westwing/Navajo route would provide a 500kV transmission line between the 
Sun Valley and Morgan Substations. However, this route would not supply 230kV service to 
the northwest valley locations because this route would be too far south and a separate 
230kV line would need to be constructed to reach these locations in the northwest. 

Construction of the transmission line within the common corridor along the 
Westwing/Navajo route would consolidate similar land uses and disturbances in one linear 
area. The area currently contains varying numbers of 230, 345, and 500kV transmission 
lines; the addition of the new line would repeat the form and line of the existing facilities in 
the landscape. Within the common corridor (as defined by the WECC) the lands have likely 
been disturbed to a certain degree by the existing development, and additional development 
would occur in a previously disturbed area.  

Construction of the transmission line along the Westwing/Navajo route but outside of the 
common corridor would also repeat the form and line of the existing facilities, just slightly 
further away. Outside the common corridor it is less likely that the lands have been 
previously disturbed; however, the proximity of this area to the existing common corridor 
reduces its quality for biological resources as there is existing and past adjacent disturbance, 
plus routine maintenance activities in the existing corridor likely make the adjacent areas less 
desirable for biological resources. 

Right-of-way acquisition costs for the Westwing/Navajo Corridor route are estimated to be 
$122 million, primarily due to expected extensive severance payments. Construction costs 
are estimated to be $78 million for a total Project cost are estimated at $200 million. 

The screening process found that the Westwing/Navajo Corridor route does not meet the 
purpose and need of the Project as it would not access the northwest valley location with a 
230kV line nor would it meet APS’ objectives of co-locating two lines for the Project. 
Additionally, it is anticipated that the WECC would significantly de-rate the capacity of the 
transmission line due to its proximity to the other existing lines within that common corridor. 
Also, if constructed inside the existing WECC corridor, de-rating would mean the Project no 
longer provides the transmission capacity required by APS. The Westwing/Navajo Corridor 
route is not technically or practically feasible inside or outside the corridor; inside the 
corridor WECC would significantly de-rate the capacity of the line due to its proximity to the 
other existing lines within that common corridor, thus the Project would no longer provide 
500kV transmission capability. Outside the corridor, multiple crossings would not be 
consistent with Good Utility Practice, making it feasible but not practical.  

This route is not economically practical and feasible even though construction costs under 
the Westwing/Navajo Corridor route are estimated to be approximately 25 percent less than 
the Proposed Action. ROW acquisition costs are estimated to be nearly five times more due 
to extensive severance payments, so the overall cost estimate for this route would be 
approximately 64 percent more than that of the Proposed Action. Also, the screening process 
did not find the Westwing/Navajo Corridor route, to be environmentally reasonable due to 
the potential need to acquire existing residences. 
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For the above reasons other than environmental, the Westwing/Navajo Corridor route was 
not carried forward for detailed analysis in this Draft EIS and Draft RMPA. 

2.7.8 Westwing/Grand Avenue-Navajo 500/230kV Separation 

2.7.8.1 Route Description 
The Westwing/Grand Avenue-Navajo 500/230kV Separation route (Figure 2.7-10) would 
locate the 500/230kV line together along the Westwing transmission line common corridor 
from the Proposed Action route just west of the 267th Avenue alignment to US 60, for a 
distance of about 13 miles. At US 60, the 230kV line and the 500kV line would separate.  

The 500kV line would continue along the Westwing transmission line corridor, and then turn 
northeast along the Navajo South transmission line corridor to the Morgan Substation for a 
distance of about 13 miles.  

At Grand Avenue, the 230kV line would turn northwest to parallel US 60/Grand Avenue and 
an existing 69kV line to the CAP canal corridor. The 230kV line would then parallel the 
CAP canal to the 171st Avenue alignment.  

From the 171st Avenue alignment there are three options.  

230kV Separation Option A - Continue north on the 171st Avenue alignment to the Carefree 
Highway alignment, follow the Carefree Highway alignment east to the Navajo South 
transmission line corridor, then turn northeast and follow the transmission line corridor to the 
Morgan Substation. The total length of this optional segment would be about 13 miles. 

230kV Separation Option B - Continue north on the 171st Avenue alignment to Cloud Road, 
then follow the Cloud Road alignment east to the Morgan Substation. The total length of this 
optional segment would be about 14 miles. 

230kV Separation Option C - Continue north on the 171st Avenue alignment to the Proposed 
Action route at SR 74. The total length of this optional segment would be about 16 miles. 
This route option would require an RMPA for plan conformance for both establishing a 
utility corridor and VRM Class designation changes. 

2.7.8.2 Route Overview and Screening 
Descriptions for the Westwing/Navajo, CAP Complete, Carefree Highway, Cloud Road, and 
ACC-certificated route are described in the previous sections, with exception of the US 60 
south segment. This segment (see Figure 2.7-10, Option C) follows US 60 from the point 
where it intersects the Westwing/Navajo common corridor to the point it intersects the CAP. 
This segment traverses primarily private lands, except for a small portion of state lands near 
the intersection with the CAP.  

The 230kV transmission line route along US 60 would be in proximity to several residential 
developments north and south of US 60, which are in various stages of planning.  

This route would be on the northern boundary of the Maricopa County established 
McMicken Dam Scenic Corridor between the point where US 60 intersects the Westwing 
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corridor, approximately one mile to the intersection of US 60 and Deer Valley Road. The 
scenic corridor guidelines state that new utility lines in this area should be underground 
(Maricopa County no date [n.d. a]). A description of undergrounding is provided below 
under that heading. US 60 in this area is also part of the Wickenburg Scenic Corridor, which 
currently has no restrictions on transmission lines within the corridor.  

The 230kV transmission line would parallel an existing 69kV transmission line. Visually, the 
transmission line would repeat the form and line of the existing line, and would likely 
involve a different type of structures from the existing line in order to accommodate the 
higher voltage line. Separation of the 500/230kV transmission line would require 
construction along two different routes. The acquisition of at least two commercial and two 
residential properties would be required along US 60. 

Right-of-way acquisition and construction costs for the Westwing/Grand Avenue-Navajo 
500/230kV Separation route options would include land acquisition costs and potential 
severance payments for separate corridors, and costs for additional structures, equipment and 
construction for separated lines. Options A and B right-of-way costs are estimated to be $129 
million and construction costs are estimated to be $156 million. 

Option C right-of-way costs are estimated to be $128 million and construction costs are 
estimated to be $157 million. Total Project costs are estimated at $285 million for all options. 

The screening process found that the Westwing/Grand Avenue-Navajo 500/230kV 
Separation route does not meet the purpose and need of the Project as the 230kV 
transmission line would be separated from the 500kV transmission line; APS' objectives 
requires co-location of the lines.  

Additionally, no portions other than the US 60 portion would be technically practical and 
feasible; WECC would significantly de-rate the capacity of the Westwing portion, inside the 
corridor due to its proximity to the other existing lines within that common corridor, thus the 
Project would no longer provide 500kV transmission capability. The Westwing portion 
outside the corridor would require multiple crossings for the 500kV line as described for the 
Westwing/Navajo Corridor Route, above. Multiple crossings would not be consistent with 
Good Utility Practice, making this route feasible but not practical. 

There would be no known technical issues with the US 60 portion of this route for the 230kV 
transmission line. This route is not economically practical and feasible since separation of the 
230kV line from the 500kV line would involve project costs for separate infrastructure and 
rights-of-way, resulting in a 66 percent increase in construction costs over the Proposed 
Action. Acquisition of ROWs in separate corridors and severance payments would increase 
the cost of ROW acquisition 133 percent above the Proposed Action. The overall cost 
estimate for the Westwing/Grand Avenue-Navajo 500/230kV Separation route would be 124 
percent more than the Proposed Action. 

Lastly, the Westwing/Grand Avenue-Navajo 500/230kV Separation route is not 
environmentally reasonable because the acquisition of approximately 20 existing homes and 
final platted parcels would be required in the vicinity of US 60. For the above reasons, other 
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than the technical practicality of the US 60 portion of the route, this route was not carried 
forward for detailed analysis in this Draft EIS and Draft RMPA. 

2.7.9 CAP Canal Underwater 500/230kV Route 

2.7.9.1 Route Description 
The CAP Canal Underwater route calls for installation of the 500/230kV circuits by means of 
a power cable in or under the bed of the CAP canal. Installation could involve specific 
segments of the canal, or the entire length of the canal from the Sun Valley Substation to the 
Morgan Substation.  

2.7.9.2 Route Overview and Screening 
Submarine cable for electric transmission lines is a proven technology that is used in various 
parts of the U.S. where ocean beds, lakes or rivers are crossed. However, APS is not aware of 
any submerged transmission facilities that have been placed in canals such as the CAP 
anywhere in the world. The cost per mile for construction of an underwater transmission line 
is substantially more than a traditional overhead line.  

This route would require the approval of the CAWCD. The CAWCD has indicated that 
placement of power cables in the CAP canal would have a negative impact on the District’s 
canal maintenance program. Because the CAWCD has rejected the route, no cost estimates 
were provided for this alternative by APS. 

The screening process found that this route does not meet the purpose and need of the Project 
as it would not access the northwest valley location with a 230kV line nor would it meet 
APS’ objectives of co-locating the two lines for the Project. The CAP Underwater route is 
not technically practical or feasible as underwater construction in a canal is not a proven 
technique. Canal maintenance would be impacted as well. The economic practicality and 
feasibility of this route is not known, but the cost per mile for construction of an underwater 
transmission line is substantially more than a traditional overhead line. There would also be 
requirements for ongoing access to and maintenance of the canal. Since underwater canal 
construction is an unproven approach, it may or may not be environmentally reasonable; it 
may have impacts as yet unidentified. 

For the above reasons and the rejection of this alternative by the CAWCD, the CAP 
underwater route was not carried forward for detailed analysis in this Draft EIS and Draft 
RMPA. 

2.7.10 Underground a Portion or All of the Project 

2.7.10.1 Technology Background Information 
The source for the information provided in this section, including types of underground 
technology, past and present uses, and cost is the “Technology and Environmental 
Assessment Guide on Underground HV Power Transmission (Year 2000 update), which is 
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referenced in the Antelope-Pardee 500-kV Transmission Project EIR/EIS, Appendix 1, 
Alternatives Screening Report (USFS 2006).  

There are four primary underground transmission technologies: 

High Pressure Fluid-Filled (HPFF) Cable, which is also called a pipe-type or high pressure 
oil-filled system, has historically been the most commonly used underground transmission 
cable in the United States, accounting for approximately 80 percent of the existing 
underground transmission lines in this country. Since its development over 50 years ago, this 
system has proven to be very reliable. 

In this design, the three high-voltage, individually insulated cables are contained in a coated 
and cathodically protected steel pipe (Figure 2.7-11). In addition to providing mechanical 
protection and preventing the ingress of moisture, the pipe is a pressure vessel for 
maintaining 200 pounds per square inch gage (psig) nominal operating pressure on dielectric 
fluid that surrounds the cables in the pipe.  

The fluids may be petroleum based or synthetic, and function to ensure that there are no 
electrical discharges in the oil impregnated paper insulation surrounding the individual 
cables. 

A pressurizing plant is required to maintain dielectric fluid pressure and accommodate pipe 
volume changes under all load conditions. A source of power must be available for each of 
the required pressurization plants separate from the primary cable system. This cable type 
requires the most intensive construction process due to the combination of its shorter splicing 
(connecting cable segments) interval with the associated underground splicing vaults, and the 
need for above ground pressurization plants. Trenches containing the pipe are typically 
backfilled with a special thermal backfill to aid in dissipating heat from the cables. 

Underground splicing vaults consist of underground rooms approximately 10 feet wide by 10 
feet deep by 35 feet long and located every 800 to 1,600 feet along the line (Figure 2.7-12). 
Ground disturbance area along the length of the line would be approximately 10 to 15 feet 
wide. This area remains an access way for monitoring of facility operations. A transition 
station, approximately 80 feet high and with a footprint of approximately two to three acres, 
would be required at each end of the underground segment to transfer the 500/230-kV 
transmission line from overhead to underground and vice versa.  

For the HPFF cable option, additional space would be required at the transition station for the 
fluid pressurization equipment. In addition, a distribution overhead power line(s) would need 
to be constructed to provide power to the pressurization station(s).  

Self-Contained Fluid-Filled (SCFF) cable, which is sometimes simply called self-contained 
cable, provides good long-term reliability and is higher rated than pipe-type cables, if directly 
buried. This type of underground line includes three independent cables. The cable for each 
of the three phases consists of a hollow conductor, which is filled with dielectric fluid in an 
aluminum sheath covered by a plastic jacket. The metallic sheath serves both as a hermetic 
moisture seal and as a pressure containment vessel. SCFF cable systems use low viscosity 
synthetic cable dielectric fluids that operate at a pressure of 75 psig. While dielectric fluid is 
present, it is in smaller quantities than HPFF cables. 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 2-51 
Draft Environmental Impact Statement and 
Draft Resource Management Plan Amendment October 2012     

 

This cable type can be placed in a duct bank or can be placed using direct burial. Elevation 
changes along the cable route can significantly affect the fluid pressure, therefore fluid 
reservoirs and stop joints are required along the length of the underground cable circuit 
(typically at each splice location) to segregate the cable into several hydraulic zones.  

Cable splicing (joint) pits of dimensions similar to a cable vault are excavated along the 
trench alignment at splicing locations. The joint pits have a concrete base and a temporary 
all-weather cover. Once the splice is complete the joints are sealed in waterproof casing and 
the pit is backfilled. A concrete cap is placed a few feet below grade for the entire trench 
section as mechanical protection from dig-ins. Stop joints sectionalize the cable and limit 
fluid pressure as well as the amount of fluid that would be lost in the event of a cable breach. 
Fluid reservoirs that allow for expansion and contraction of the fluid are located every 800 to 
1,600 feet along the alignment, frequently at stop joints.  

Similar to the HPFF cables, the SCFF cable would be backfilled with a special thermal 
backfill, and would require a 10- to 15-foot wide ground disturbance that would remain for 
access along the cable and to the fluid reservoirs. 

Similar to SCFF cables, Solid Dielectric Transmission Cable consists of three individual 
cables, each of which include cable insulation, usually made of cross-linked polyethylene, 
(XLPE), in a metallic shield or sheath, and plastic jacket (Figure 2.7-13). As described 
above, the metallic shield prevents exposure of the cable insulation to water. Although 
ethylene propylene rubber (EPR) insulation has been used for some transmission class solid 
dielectric cables, XLPE insulation has been used exclusively for solid dielectric cables with 
system voltages above 138kV. Unlike HPFF or SCFF, no dielectric fluid or pressurizing 
equipment is required, XLPE circuit repair is quicker and often simpler than for HPFF 
systems; and cable system design, operation, and maintenance are less complex than systems 
with pressurized dielectric fluid. 

Similar to SCFF described above, this cable type can be placed in a duct bank or can be 
placed using direct burial. The trench construction for XLPE cables would be similar to 
SCFF installations, except XLPE cable joints are more complex, requiring the use of splicing 
vaults, as described for HPFF cables. 

Compressed Gas Insulated Transmission Lines (CGTL) have primarily been used in 
applications such as short dips in overhead lines or relatively short substation connections to 
overhead lines. In this type of transmission line, epoxy spacer insulators support the high 
voltage conductors inside the enclosures that are filled with sulphur hexaflouride (SF6) or a 
mixture of SF6 and nitrogen gases.  

CGTL systems have power transfer capabilities that are significantly higher than other types 
of underground transmission cables, have relatively simple system design, and relatively low 
magnetic field levels. The CGTL can be installed in concrete-covered trenches, directly 
buried, or installed in tunnels. The CGTL are typically manufactured in straight and rigid 
sections ranging in length from 40 to 70 feet with field welds required to connect the 
sections.  
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The capacitive characteristics of the underground cable insulating material and the close 
proximity of the cables to one another results in causing the cable system to introduce high 
capacitive reactive loads onto the electrical system. These capacitive reactive loads would 
have to be offset with inductive compensation at above ground compensation stations located 
every 7 to 20 miles along the transmission line route. A further consideration is that the 
electrical system as a whole may or may not be capable of reliably accommodating these 
large reactive power loads, making the integration of long underground powerlines into the 
overall power grid questionable or infeasible. 

HPFF and SCFF underground transmission systems are considered mature and well 
developed at lower voltages. HPFF underground transmission cable systems with system 
voltages ranging from 69kV up to 345kV have been in commercial operation for over 35 
years. HPFF cable systems with rated system voltages up to and including 765kV are 
commercially available and have passed long-term qualification tests. 

Application of the SCFF cable type within the United States has largely been limited to the 
115/138kV range, with only a few miles of 220kV installed commercially. While this type of 
cable has been used extensively outside of the United States, it currently makes up less than 
five percent of the transmission cable in this country. This cable has been manufactured for 
system voltages from 69kV up to 500kV. The only installation of this cable type at 500kV 
within the United States is a short section of cable at the Grand Coulee Hydroelectric Plant in 
Washington, where approximately four miles of cable was used for each of the six generators 
for a total of 24 miles. The cable runs through galleries in the dam and then a tunnel to reach 
the switchyard. Long submarine cable circuits are one application where this type of cable 
has definite advantages over the other types of cables. This is due to the fact that there are 
overseas submarine cable factories that have the capability of manufacturing this type of 
cable in lengths exceeding five miles, thus avoiding the necessity of having field- or factory-
installed joints. These systems typically use direct current (DC) technology due to the lengths 
involved. An example is the 138 kilometer (80-mile) 350kV DC submarine link between 
Denmark and Norway. 

XLPE underground transmission system cable has been available for system voltages up to 
138kV since the early 1970s; however, there was a lack of widespread acceptance in this 
country because of reliability problems with the first generation cable and accessories for 
some of the initial installations. As the newest technology, XLPE systems have begun to 
have installations with long enough service life to increase utility confidence in their 
reliability. Recent years have seen substantial improvement in XLPE systems and acceptance 
and adoption for higher transmission voltages. Currently, the number of 220kV solid 
dielectric cable installations in the United States is increasing with approximately 50 circuit 
miles in service. 

Utility acceptance in the United States has grown relatively rapidly (last five years) for use at 
220kV and 345kV. For example, a California utility proposed a project using over 12 miles 
of 220kV XLPE underground transmission cable in September 2002 and a New England 
utility is presently (as of 2006, the date of the source material) constructing a 345kV line 
which includes 2.1 miles of XLPE underground transmission cable with a second phase of 
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the project proposed with a 5.5-mile XLPE alternative segment. Internationally, a number of 
XLPE systems up to 420kV have been installed including a 13.75-mile and 6.25-mile direct 
buried loop in Copenhagen, Denmark, which was completed in 1997. The first long-distance 
500kV XLPE lines were installed in Tokyo, Japan, in 2000. This XLPE system is two 
circuits (with a third planned) and was installed in a cable tunnel and in ducts beneath bridge 
decks for 25 miles. As only one 500kV XLPE system has been installed in the world, and 
was specially installed in a cable tunnel (and ducts), high voltage XLPE technology has scant 
operating history that can serve as a basis for demonstrating reliability for the APS Project. 
However, XLPE cable has been successfully installed and operated for long lengths at lower 
voltages and has been shown to be technically feasible for a 500kV installation since the 
fundamental technology is the same. Use of XLPE cable would require superior quality 
control during manufacturing, as a key reliability factor for the cables is the purity of the 
XLPE insulating material. In addition, during installation of the XLPE cable, special skills 
and proprietary equipment associated with the cable supplier may be required for cable 
splicing (joining of two segments in a splicing vault). 

CGTL underground transmission system technology has primarily been used in applications 
where high power transfer is required over short distances, such as short dips in overhead 
lines or relatively short substation connections (get-aways) to overhead lines. Relatively short 
lengths (i.e., less than 1,000 feet) of 100 percent SF6 compressed-gas underground 
transmission lines have been installed in the United States, Japan, and European countries for 
several decades. 

One 275kV CGTL system, installed in a tunnel with other utilities in Nagoya, Japan, is two 
miles long. The system voltages for these installations have been from 138kV up to 765kV. 
The first commercial application of the second generation CGTL technology was the 
construction of a “dip” in an existing 400kV overhead transmission line in Geneva, 
Switzerland, in 2000. Because it is not proven for more than two miles, CGTL technology 
would have significant technical feasibility issues for greater distances. Another particularly 
challenging issue for assembly of CGTL would be creating a dust-controlled environment to 
avoid particle pollution of the insulating gas. The lack of installation and operation 
information for buried CGTL transmission over any significant distance is as much a 
practicality issue as a feasibility issue. 

As a result of the considerable construction activities associated with undergrounding 
transmission lines, the associated costs are substantially greater than the cost of installing 
overhead transmission lines. Increased cost estimates range from approximately 10 times 
more expensive (USFS 2006) to 12 to 17 times more expensive (National Grid 2009). 
Installation of certain types of technology may require special skills and proprietary 
equipment associated with a cable supplier, which contribute to the increased cost. APS 
estimates installation of an underground transmission line would be 10 to 30 times that of a 
similar overhead transmission line. 

While undergrounding of lower voltage transmission lines is fairly common in the United 
States, there are limited instances where 500kV transmission lines have been undergrounded, 
in the United States and other areas of the world. The referenced 500kV transmission line in 
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Washington is within the galleries of the Grand Coulee Dam, and in Japan the line is within a 
cable tunnel and ducts – neither are buried. While direct burial of 500kV transmission lines 
appears to be technologically feasible, no information available indicates it has been put into 
practice, and indicates that application of the technology is unproven.  

Some undergrounding systems may require special skills or proprietary equipment, which 
would increase the installation, operation, and maintenance costs. Fluid-filled systems 
require pressurization plants, which are additional infrastructure to construct, operate, and 
maintain, which would also increase Project costs.  

Maintenance of underground transmission lines is more difficult than overhead lines because 
when a problem occurs underground it can be very difficult to identify the exact location of 
the problem. When the problem is located, the segment of cable on which the problem 
occurred must be removed and replaced. This process involves additional excavation and 
construction (USFS 2006). APS estimates a fault or failure of a 500kV or 230kV 
underground cable could be anticipated to take two to six weeks per segment of cable to 
conduct a repair. A repair to a segment of 500kV overhead transmission line by comparison 
can take from hours to several days. The economic ramifications are two-fold. Failures in 
underground transmission lines are fundamentally more difficult and time consuming to 
isolate and repair, which would be a more costly process. Second, because repairing 
underground transmission lines is more time consuming than overhead lines, there would be 
economic costs to consumers of the electricity lost during periods of outages. 

While in operation, the land above the underground cables must remain free from secondary 
surface development, including overhead transmission lines, in order to accommodate 
operation and maintenance activities (USFS 2006). Additionally, infrastructure, such as 
vaults and pressurization plants, would have a long-term footprint for the Project. 

2.7.10.2 Route Description 
There are two general options for undergrounding the Sun Valley to Morgan 500/230kV 
transmission line; underground the entire line along any of the routes under consideration or 
underground portions of the transmission line in discrete areas for specific purposes (for 
example, undergrounding the line through the LAFB Auxiliary Field #1). 

2.7.10.3 Route Overview and Screening 
The following are major components of a typical underground design and represent only the 
generalized requirements necessary for an underground 500kV installation, and are not 
specific to any technology or application. 

• An underground 500kV cable system would consist of up to three cables per phase 
(total of nine cables) in order to match the capacity of the overhead transmission line.  

• Each set of three phase cables would be installed in three separate duct banks. Duct 
banks would require separation of 15 feet. There would be four conduits in each duct 
bank (one spare conduit).  
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• For the 500kV HPFF design APS would require the installation of two separate 
trenches separated by a minimum of 15 feet measured from center line of trench to 
center line of trench. The cable would be installed in one of the 10-inch steel pipes, 
and the other 10-inch steel pipe located in the same trench would be the return pipe to 
circulate the oil. For the required amperage it may be necessary to have multiple 
cables and return pipes. APS envisions two pumping plants and two forced cooling 
units. 

• The 230kV underground installation with a 3,000 amp rating could be achieved with 
a XLPE installation. Depending on the size of cable, it may require two or more 
trenches separated by a minimum of 10 feet. 

• Concrete encased duct bank packages would be covered with up to eight feet of 
thermal backfill. 

• Permanent access (approximately 14 feet in width) would be graded along the path of 
the duct bank packages.  

• Total construction disturbance width of the underground duct bank packages with the 
access road is estimated to be approximately 80 feet in width for the length of the 
route. 

• Splicing of the cable would be required approximately every 800 to 1,600 feet. 
Splicing would be performed inside vault structures. Vault dimensions would be 
approximately 12 feet wide by 40 feet long by 9 feet deep, dependent upon the cable 
manufacturer design requirements.  

• Vaults would be covered with up to eight feet of thermal backfill. 
Underground to overhead transition stations would be required at each end of the 
underground transmission line (similar in appearance to a substation; Figure 2.7-14). Each 
transition station would be located on a two to three acre area and would require structures 
approximately 80 to 100 feet in height. 

Use of underground technology within some of the routes on federal land administered by 
BLM would still require amendment of the Bradshaw-Harquahala RMP (BLM 2010b) to 
allow a utility ROW on public land. In addition, an RMPA might also be required to change 
current VRM Class designations if any associated aboveground facilities did not meet the 
current VRM Class designation objectives.  

Surface disturbance, the presence of infrastructure, and sporadic activity along the route 
would have varying degrees of impact on natural resources and ecosystems. However, 
underground transmission line systems eliminate the potential for avian collision and/or 
electrocution. 

Utilization of underground transmission lines would not involve the same visual intrusion of 
above ground transmission lines and poles in the landscape; however, structures 80-100 feet 
tall would be required at the transition stations. Underground technology also would be 
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visible as ground disturbance along the route, access roads/routes, splicing vaults, and 
pressurization plants. 

The use of fluid-filled and compressed gas underground technology creates environmental 
concerns about release of fluids or gasses into the environment. Petroleum-based fluids 
present environmental problems similar to those normally associated with oil spills (Shrieve 
n.d.). SF6 is a heavy gas that should not be vented to the atmosphere except through 
appropriate scrubbers in accordance with federal, state, and local regulations (Proline n.d.). 

The screening process found that the option of undergrounding the transmission line meets 
the purpose and need of the Project since the use of underground technology could be used to 
meet APS’ Project objectives and allow the BLM to respond to APS’ application for access 
across public lands.  

Although the HPFF, SCFF, and XLPE underground transmission technologies are considered 
mature and reliable by some industry experts (USFS 2006), it is the view of APS that these 
technologies are not mature at the 500kV voltage. In addition, there are no known buried 
500kV transmission lines, and none covering the distances proposed, therefore these 
technologies are not technically feasible and practical. CGTL may be feasible only for short 
distances, and thus may not be as practical as the other technology options. The option of 
undergrounding the transmission line is not economically practical and feasible for the entire 
Project as APS estimates the cost of undergrounding a transmission line ranges from 10 to 30 
times that of overhead lines; specialized skills and proprietary technology are required; thus 
rendering undergrounding of the entire Project impractical. However, this option as applied 
to portions of the Project may be economically practical and feasible; while the cost increase 
of undergrounding the line even for a relatively short distance would be high, it may provide 
a practical option under certain circumstances. 

This underground option is also not environmentally reasonable for all of the Project because 
undergrounding transmission lines involves ground disturbance along the entire route, which 
would be greater than ground disturbance associated with overhead lines. Depending on the 
route, this may or may not be an issue. The disturbance footprint of facilities includes 
pressurization plants at either end, vaults every 800 to 1,600 feet, access roads to these 
facilities, and electric distribution lines to pressurization plants. The use of fluid-filled and 
compressed gas for underground technology creates environmental concerns about release of 
fluids or gasses into the environment. If applied to portions of the Project, environmental 
concerns associated with undergrounding the line would exist even for a relatively short 
distance. APS does not believe that undergrounding a 500kV line for any distance is practical 
or meets the objectives of the company for reliability. 

Although consistent with the purpose and need of the Project, the option of undergrounding 
the transmission line was not carried forward for detailed analysis in this Draft EIS and Draft 
RMPA for the reasons described above. 
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2.7.11 CAP to Grand Avenue 

2.7.11.1 Route Description 
The CAP to Grand Avenue route would replace an approximately 20-mile long segment of 
the Proposed Action route that extends north on the 235th Avenue alignment from US 60 to 
the Joy Ranch Road alignment, east to SR 74, east on SR74 to about 99th Avenue, and 
southeast to the Morgan Substation. The segment of the route that would follow the Proposed 
Action route and remain within the ACC-certificated route would extend east and north from 
the Sun Valley Substation to the Lone Mountain Road alignment, west on the Lone Mountain 
Road alignment to the 235th Avenue alignment, and north on the 235th Avenue alignment to 
US 60. See Figure 2.7-5. 

2.7.11.2 Route Overview and Screening 
The ACC-certificated route and the CAP Complete route are described above, and account 
for the description of the CAP to Grand Avenue route, with exception of the US 60 interior 
segment. This segment follows US 60 from the point it intersects the ACC-certificated route 
at 235th Avenue to the point it intersects the CAP. This segment traverses primarily private 
lands, except for a small portion of State Trust lands near the intersection with the 
certificated route. US 60 in this area is also part of the Wickenburg Scenic Corridor. The 
Maricopa Zoning Ordinance (Maricopa County n.d. b) does not provide specifications for 
utilities within the scenic corridor. 

Siting of the 230kV transmission line along the US 60 segment would be in proximity to 
several residential developments north and south of US 60, which are in various stages of 
platting. The transmission line would parallel an existing 69kV transmission line. Visually, 
the transmission line would repeat the form and line of the existing line, and would involve a 
different type of structure from the existing line in order to accommodate the higher voltage, 
which may make it more visible or pronounced in the landscape. Private property acquisition 
in the vicinity of Wittmann may be required. 

Right-of-way acquisition costs for the CAP to Grand Avenue route are estimated to be $63 
million. Construction costs are estimated to be $106 million for a total Project cost estimated 
at $169 million. 

The screening process found that the CAP to Grand Avenue route meets the purpose and 
need of the Project since it would provide 230kV service to the northwest valley location, 
and thus would meet APS’ Project objectives, and would allow the BLM to respond to APS’ 
application for access across public lands. The segment within the ACC-certificated route 
and the US 60 segment of this route are technically feasible and practical. See descriptions 
above for CAP and Underground alternatives in Sections 2.7.4 and 2.7.10. This route is not 
economically practical and feasible as the overall cost estimate for the CAP to Grand Avenue 
route using overhead transmission line would be 33 percent more than the Proposed Action. 
This route is environmentally reasonable. 

Although consistent with the purpose and need of the Project, technically feasible and 
practical in part, and environmentally reasonable, the CAP to Grand Avenue route was not 
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carried forward for detailed analysis in this Draft EIS and Draft RMPA for the economic and 
other reasons described above. 
 

2.7.12 Summary of Options and Route Screening Results 
In assessing the results of application of the screening criteria to the technological options 
and other transmission line routes that were considered, only those characteristics that 
obviously distinguish a technological option or transmission line route from, or align it with 
other options or routes were discussed in the preceding descriptions. A summary of the 
screening results is provided in Table 2.7-1. 
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Table 2.7-1 Summary of Options and Route Screening Results for Eliminated Alternatives 

OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

Cloud Road 
Route 

Yes: Responds to the APS 
request for access across 
public land near the Sun 
Valley Substation and meets 
the purpose and need and 
APS’ objectives for the 
Project and would be in 
conformance with the 
Bradshaw-Harquahala RMP. 

Yes: Lands along the Cloud Road 
route are presently vacant and 
undeveloped. There are no known 
technical issues. 

Yes: Overall cost estimate for along the 
Cloud Road route is approximately 
four percent less than that of the 
Proposed Action. 

No: Route would essentially 
have the same effects as 
Alternative 3.  

Hassayampa-
Western SR 74 
Route 

 Yes: Would be the same route 
as the Proposed Action for the 
requested ROW north of SR 
74, would require an RMPA 
for plan conformance (utility 
corridor and VRM Class 
change), and would meet the 
purpose and need and APS’ 
objectives for the Project. 

Yes: Given constraints of possible 
construction in the river 
floodplain, the route is practical 
and feasible under current 
practice and technology. 

Yes: Overall cost estimate for this 
route is approximately six percent more 
than that of the Proposed Action. 

No: Unlike other alternatives and 
routes, this route would be sited 
within the Hassayampa River 
floodplain and would cut off and 
isolate small portions of one 
development in three different 
places.  

Hassayampa-
Joy Ranch Road 
Route 

Yes: Would be the same route 
as the Proposed Action for the 
requested ROW north of SR 
74, would require an RMPA 
for plan conformance (utility 
corridor and VRM Class 
change), and would meet the 
purpose and need and APS’ 
objectives for the Project. 

Yes: Given constraints of possible 
construction in the river 
floodplain, the route is practical 
and feasible under current 
practice and technology. 

Yes: Overall cost estimate for this 
route is approximately two percent 
more than that of the Proposed Action. 

No: Unlike other alternatives and 
routes, this route would be sited 
within the Hassayampa River 
floodplain and would cut off and 
isolate small portions of one 
development in three different 
places. The route would 
potentially impact operations at 
the Thunder Ridge Airpark.  
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OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

CAP Complete 
Route 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Overhead Line – No: LAFB does 
not allow overhead transmission 
lines within the Clear Zone and 
APZs that would be crossed by 
the CAP Complete Route. 
Underground Line – Yes: For 
segment crossing LAFB, with 
close coordination with the Base. 

Overhead Line – No: Would require 
acquisition of additional lands, rights-
of-way, or easements to supplement 
federal lands containing the CAP; 
homes built in close proximity to the 
CAP would need to be acquired; 
numerous angle structures would be 
required; all these characteristics 
increase cost; the overall cost estimate 
for overhead lines under this route is 
approximately 43 percent more than 
that of the Proposed Action. 
Underground Line – No: APS 
estimates the cost of undergrounding a 
transmission line ranges from 10 to 30 
times that of overhead lines.  

Overhead Line – No: The Project 
would place high voltage 
transmission lines in close 
proximity to numerous existing 
residences, unlike the other 
alternatives and routes already 
under evaluation that are located 
in more undeveloped settings.  
Underground Line – See 
Underground a Portion or all of 
the Project, below. 

LAFB 
Auxiliary Field 
#1 Bypass – 
Option A (along 
CAP) 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Yes: An overhead transmission 
line is practical and feasible under 
past and current practice and 
technology, and much of the 
lands specific to this route are 
undeveloped and/or in the 
preliminary plat stage.  

Yes: An overhead transmission line is 
economically practical and feasible 
under past and current practice and 
technology. ROW acquisition costs for 
this route would be more than double 
those for the Proposed Action, while 
construction costs would be less. The 
overall cost estimate for Option A 
would be approximately 24 percent 
more than that of the Proposed Action.  

No: Between 235th Avenue and 
along US 60 the route would be 
near existing communities and at 
least 4 residences would need to 
be acquired. The Project would 
place a high voltage transmission 
line in close proximity to 
existing residences along the 
CAP, unlike the other 
alternatives and routes already 
under evaluation that are located 
in more undeveloped settings.  
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OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

LAFB 
Auxiliary Field 
#1 Bypass – 
Option B (along 
Carefree 
Highway) 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Yes: Same as Option A.  Yes: An overhead transmission line is 
economically practical and feasible 
under past and current practice and 
technology. ROW acquisition costs for 
Option B would be more than double 
those for the Proposed Action, while 
construction costs would be less. 
Option B would cost 14 percent more 
than the Proposed Action.  

No: Between 235th Avenue and 
along US 60 the route would be 
near existing communities and at 
least 4 residences would need to 
be acquired.  

LAFB 
Auxiliary Field 
#1 Bypass – 
Option C (along 
Cloud Road) 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Yes: Same as Option A. Yes: An overhead transmission line is 
economically practical and feasible 
under past and current practice and 
technology. ROW acquisition costs for 
Option C would be more than double 
those for the Proposed Action, while 
construction costs would be less. 
Option C would cost 13 percent more 
than the Proposed Action.  

No: Same as Option B. 
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OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

 
Vistancia 
Bypass Route – 
Option A (along 
Cloud Road) 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Overhead Line - No: The route 
would require construction of the 
power line in the LAFB APZ 1 
and Clear Zone, contrary to 
airfield operational restrictions.  
Underground Line – Yes: For 
segment crossing LAFB, with 
close coordination with the Base.  

Overhead Line - No: An overhead 
transmission line is economically 
practical and feasible under past and 
current practice and technology. 
However, both ROW acquisition and 
construction costs under this route 
would be greater than the Proposed 
Action; construction costs would be 
nearly 40 percent more. The overall 
cost estimate for Option A would be 
approximately 39 percent more than 
that of the Proposed Action. 
Underground Line – No: 
Undergrounding of line would further 
increase the cost of this route. 

No: Route would essentially 
have the same effects as those 
under Alternative 3. 

Vistancia 
Bypass Route – 
Option B (along 
Carefree 
Highway) 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Same as Option A No: Same as Option A; the overall cost 
estimate for Option B would be 
approximately 35 percent more than 
that of the Proposed Action. 

No: Route would essentially 
have the same effects as those 
under Alternative 3.  

Vistancia 
Bypass Route – 
Option C (along 
ACC-
Certificated 
Route) 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

Same as Option A. No: Same as Option A; the overall cost 
estimate for Option C would be 
approximately 34 percent more than 
that of the Proposed Action. 

No: Route along 171st Avenue, 
between Cloud Road and SR 74, 
would essentially have the same 
effects and be the Proposed 
Action route and Alternative 2 
routes. The certificated route 
portion of this route would be the 
same as the Proposed Action. 
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OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

Westwing / 
Navajo Corridor 
Route 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. Also, if constructed 
inside the existing corridor, 
de-rating would mean the 
Project no longer provides 
500kV transmission 
capability. 

Inside the Corridor – No: WECC 
would significantly de-rate the 
capacity of the line due to its 
proximity to the other existing 
lines within that common 
corridor, thus the Project would 
no longer provide 500kV 
transmission capability. 
Outside the Corridor – No: 
Multiple crossings would not be 
consistent with Good Utility 
Practice; the Project would be 
feasible, but not practical. 

No: Construction costs under this route 
are estimated to be approximately 25 
percent less than the Proposed Action; 
however, ROW acquisition costs are 
estimated to be nearly five times more 
due to extensive severance payments. 
The overall cost estimate for this route 
would be approximately 64 percent 
more than that of the Proposed Action. 

No: Although this alternative 
would consolidate like uses 
within a common corridor, 
acquisition of existing residences 
would be required.  

Westwing/ 
Grand Avenue-
Navajo 
500/230kV 
Separation 

No: The 230kV transmission 
line would be separated from 
the 500kV transmission line; 
the thus, not consistent with 
APS' objectives for the 
Project. 

Westwing portion, inside the 
corridor – No: WECC would 
significantly de-rate the capacity 
of the line due to its proximity to 
the other existing lines within that 
common corridor, thus the Project 
would no longer provide 500kV 
transmission capability. 
Westwing portion, outside the 
corridor – No: Multiple crossings 
for the 500kV line would be 
required as described for the 
Westwing/Navajo Corridor 
Route, above. Multiple crossings 
would not be consistent with 
Good Utility Practice; the Project 
would be feasible but not 
practical. 

No: Separation of the 230kV line from 
the 500kV line would involve Project 
costs for separate infrastructure and 
rights-of-way, resulting in a 66 percent 
increase in construction costs over the 
Proposed Action. Acquisition of ROWs 
in separate corridors and severance 
payments would increase the cost of 
ROW acquisition 133 percent above 
the Proposed Action. The overall cost 
estimate for this route would be 124 
percent more than the Proposed Action.  
 

No: Acquisition of 
approximately 20 existing homes 
and final platted parcels would 
be required in the vicinity of US 
60. Additional impacts would 
also occur as two lines would 
need to be constructed. 
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OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

US 60 portion – Yes: There 
would be no known technical 
issues with this route for the 
230kV transmission line. 

CAP 
Underwater 
Option 

No: Would not provide 230kV 
service to the northwest valley 
location, and thus would not 
meet APS’ objectives for the 
Project. 

No: Underwater construction in a 
canal is not a proven technique 
and would impact canal 
maintenance. 

Unknown: Cost estimates for 
underwater construction are not 
available. The cost of underwater 
construction, in addition to 
requirements for ongoing access and 
maintenance would be assumed to be 
substantially more than overhead 
construction. 

No: Underwater canal 
construction is an unproven 
approach and may have impacts 
as yet unidentified. CAWCD has 
rejected this route. 

CAP to Grand 
Avenue Route 

Yes: Would provide 230kV 
service to the northwest valley 
location, and thus would meet 
APS’ Project objectives, and 
would allow the BLM to 
respond to APS’ application 
for access across public lands. 

Portion within the - ACC-
certificated route- Yes 
US 60 portion – Yes: There 
would be no known technical 
issues with this route for the 
transmission line. 
CAP portion – See descriptions 
above for the CAP Complete 
route and Underground options. 

No: The overall cost estimate for this 
route using overhead transmission line 
would be 33 percent more than the 
Proposed Action 
CAP portion - See descriptions above 
for the CAP Complete route and 
Underground options. 

Yes: Known environmental 
advantages and disadvantages 
are indistinguishable from the 
Proposed Action route. 
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OPTIONS/ 
ROUTES 

SCREENING CRITERIA 

MEETS PURPOSE AND 
NEED AND/OR APS' 

OBJECTIVES 

TECHNICALLY PRACTICAL 
AND FEASIBLE 

ECONOMICALLY PRACTICAL 
AND FEASIBLE 

ENVIRONMENTALLY 
REASONABLE  

AND/OR SIMILAR IN 
EFFECTS OR DESIGN 

Underground a 
Portion or All 
of the Project 
Option 

Yes: The use of underground 
technology could be used to 
meet APS’ Project objectives 
and allow the BLM to respond 
to APS’ application for access 
across public lands. 

HPFF, SCFF, XLPE - No: All 
three technologies are considered 
mature and reliable by industry 
experts, however APS does not 
believe that undergrounding a 
500kV line for any distance is 
practical or meets the objectives 
of the company for reliability. 
Also, there are no known buried 
500kV transmission lines, and 
none covering the distances 
proposed. 
CGTL - No: Feasible only for 
short distances, and thus may not 
be as practical as the other 
technology options. 

All of the Project – No: APS estimates 
the cost of undergrounding a 
transmission line ranges from 10 to 30 
times that of overhead lines; 
specialized skills and proprietary 
technology are required; thus rendering 
undergrounding of the entire Project 
impractical. 
Portions of the Project – Yes: While 
the cost increase of undergrounding the 
line even for a relatively short distance 
would be high, it may provide a 
practical option under certain 
circumstances. 

All of the Project – No: Similar 
to pipeline construction, 
undergrounding transmission 
lines involves ground 
disturbance along the entire 
route, which would be greater 
than ground disturbance 
associated with overhead lines. 
Depending on the route, this may 
or may not be an issue. The 
disturbance footprint of facilities 
includes pressurization plants at 
either end, vaults every 800 to 
1,600 feet, access roads to these 
facilities, and electric distribution 
lines to pressurization plants. 
The use of fluid-filled and 
compressed gas for underground 
technology creates 
environmental concerns about 
release of fluids or gasses into 
the environment. 
Portions of the Project – No: 
Environmental concerns 
associated with undergrounding 
the line would exist even for a 
relatively short distance. 
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2.8 COMPARISON OF ALTERNATIVES  
Table 2.8-1 compares and summarizes the Project components and environmental impacts of 
the Proposed Action and Action Alternatives. 
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Table 2.8-1 Comparison Summary of Components and Impacts from Proposed Action and Action Alternatives  

IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Overall Project Disturbance 

Route Length (miles) 38.2 Same as P.A. 37.4 38.4 4.0 4.0 

ROW (acres) 926 Same as P.A. 907 931 97 97 

Temporary Access (miles) 10 Same as P.A. 8 9 0 <0.5 

Permanent Access (miles along centerline) 40 Same as P.A. 39 40 4 4 

Permanent Access (miles of spur roads) 1 Same as P.A. 2 2 0 0 

Bradshaw-Harquahala RMP Amendments Required 

Utility Corridor 

Yes – A 200-foot wide single-
use utility corridor north and 
south of SR 74 corresponding 
to the requested ROW 

Yes – A multiuse utility 
corridor on 2,362 acres 
north and 1,013 south of SR 
74 

Yes – A multiuse utility corridor 
on 1,013 acres south of SR 74 No N/A N/A 

VRM Class Change 

Yes – Change from VRM 
Class III to VRM Class IV on 
2,362 acres north and 1,013 
south of SR 74 

Yes – Change from VRM 
Class III to VRM Class IV 
within the multiuse utility 
corridor north and south of 
SR 74 

Yes – Change from VRM Class 
III to VRM Class IV within the 
multiuse utility corridor south of 
SR 74 

No N/A N/A 

Air Quality and Climate Change 

Maximum Pollutant 
Emissions from Construction 
(tons/month) 

SO2* 0.04 Same as P.A. Same as P.A. Same as P.A. Same as P.A. Same as P.A. 

PM10* 28.5 29.4 28.6 29.4 29.4 Same as P.A. 

PM2.5* 6.1 6.3 6.1 6.3 6.3 Same as P.A. 
CO* 2.94 Same as P.A. Same as P.A. Same as P.A. Same as P.A. Same as P.A. 
NOx* 7.94 Same as P.A. Same as P.A. Same as P.A. Same as P.A. Same as P.A. 
VOC* 0.55 Same as P.A. Same as P.A. Same as P.A. Same as P.A. Same as P.A. 

GHG Emissions Construction (total tons CO2e) 823.9 
Operation (tons/year) 16.4 

National Ambient Air Quality 
Standards (NAAQS) 
Compliance 

SO2* 

No violations of NAAQS  

PM10* (Non-attainment area) 

PM2.5* 

CO* 

NOx* 

O3* (Non-attainment area) 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Cultural Resources 

Number of National Register-
eligible Sites Potentially 
Impacted 

Historic 3 

Same as P.A. 

3 3 

None None Prehistoric 4 3 3 

Multi-component 2 2 0 

Historic Properties within the 
Viewshed  
(Miles to line) 

Santa Fe, Prescott & Phoenix 
Railway 

0 
Negligible 

Same as P.A. 

0 
Negligible 

0 
Negligible 

0 
Negligible 

0 
Negligible 

Seymour III 4.3 
Negligible 

4.3 
Negligible 

4.3 
Negligible 

5.7 
Negligible 

4.3 
Negligible 

Beardsley Canal 0 
Minor, Long-Term (LT) 

0 
Minor, LT 

0 
Minor, LT 

0 
Minor, LT 

0 
Minor, LT 

Surly Site 3.2 
Negligible 

Same as P.A. 

3.2 
Negligible 

3.1 
Negligible 

3.2 
Negligible 

3.2 
Negligible 

Morristown Store 3.8 
Minor, LT 

3.8 
Minor, LT 

3.8 
Minor 

4.4 
Minor, LT 

3.8 
Minor, LT 

Calderwood Butte Archaeological 
District 

4.0 
Minor, LT 

4.0 
Minor, LT 

2.9 
Minor 

4.0 
Minor, LT 

4.0 
Minor, LT 

Geology and Minerals 

Number and type of active 
mining claims, mineral leases, 
and sand and gravel sites, and 
the number of metallic 
mineral districts leases in the 
disturbance footprint or ROW 

Active Lode Mining Claims 3 12 None 

None None None 

Metallic Mineral Districts 1 1 1 

Active Sand and Gravel Sites None None None 

Active Oil and Gas, Sodium, and 
Geothermal Leases None None None 

General Construction could alter surface topography in areas of cut and fill; Access roads may increase accessibility to existing and future authorized mining claims, geothermal leases, and oil and gas leases 
Negligible 

Hazardous Materials and Wastes 

Potential for exposure of workers to hazardous materials, including 
hazardous wastes, during transportation and use of these materials 

All materials and wastes would be handled and managed in compliance with state and federal regulations, and recycled or disposed of in existing, permitted offsite facilities. Waste management 
practices would ensure minimal impacts to workers from exposure to hazardous materials and wastes. 
Minor, Short-Term (ST) 

Potential for release of hazardous materials from potential leaks 
and spills causing contamination of surrounding soils and surface 
waters 

There is potential for incidents involving releases of hazardous materials despite EPMs and BMPs being implemented and APS’ adherence to the SWPPP during construction. Accidental spills that do 
occur outside of containment could contaminate the soil, and if surface runoff contacted these spills before they were cleaned up it would also become contaminated.  
Minor, ST 

Potential for generating or encountering soil contamination during 
construction 

The likelihood that existing contamination would be encountered during construction is minimal. Contaminated soil exceeding regulatory limits for construction backfill would be transported to offsite, 
permitted disposal facilities. 
Minor, ST 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Land Use and Range Resources 

 
 
 
 
 
 
 
 
Conflicts with Existing or 
Future Land Uses 
 

 

 

 
 

State Trust Land 24.7 acres crossed 
Minor, LT 

 
 
 
 
 
 
 
 
 
Same as P.A. 
 

 

 

 
 

25.8 acres crossed 
Minor, LT 

26.6 acres crossed 
Minor, LT 

Would leave 4.0 acres intact 
Major, LT Beneficial 

Would bisect 4.0 acres 
Minor, LT 

Active Lode Mining Claims 
(miles) 

1.5 
Moderate, LT 

1.0 
Moderate, LT  None N/A N/A 

Commercial (miles) 0.4 0.8 0.6 0.0 0.0 

Light Industrial (miles) 0.5 0.5 0.0 0.0 0.0 

Recreation (miles) 7.2 3.1 3.4 0.0 0.0 
Recreation Development Potential 
(acres) 180 74 74 N/A N/A 

Residential – Low Density (miles) 25.4 28.4 28.8 3.8 3.8 
Residential – Medium Density 
(miles) 2.1 2.1 2.7 0.0 0.0 

Residential Development 
Potential (acres) 660 732 756 N/A N/A 

Overall Impacts The portion of private and State Trust lands where the land use would be affected by the Proposed Action or any of the Action Alternative routes would be relatively small. 
Minor, LT 

Compliance with Land 
Management Plans and 
Zoning 

Bradshaw-Harquahala RMP 

Amendment Required  
(Single-use utility corridor and 
VRM class designation 
change) 

Amendment Required  
(multiuse utility corridor 
and VRM class designation 
change) 

Amendment Required  
(multiuse utility corridor and 
VRM class designation change) 

In Compliance N/A N/A 

State In Compliance In Compliance Amendment of ACC-certificated 
Route Required 

Amendment of ACC-
certificated Route Required 

Amendment of ACC-
certificated Route Required In Compliance 

Conflict with Authorized 
Uses 

BLM Transportation Corridor Negligible 

Same as P.A. 

Negligible 

Negligible N/A N/A BLM Open Space                  
(for recreational use) Potential Conflict Minimal Conflict 

Number of acres in each 
grazing allotment that would 
be affected 
 
Number of acres in each 
grazing allotment that would 
be affected 

Acres Lost (ST) 129.6 
Same as P.A. 

119.2 121.9 9.2 9.2 

Acres Lost (LT) 123.9 121.1 118.5 10.7 10.7 

Overall Impacts Negligible  
(all losses <1 % of each allotment) 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project   2-70 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment   October 2012 

 

IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Public Health and Safety 
Projected noise levels above 
ambient at West Meyers St. 
near 235th Ave, 0.25 miles 
away (+dBA) 

Ambient Noise Level                 
= 45-60 dBA 

+17-32 (helicopter; 77 dBA) 
+0-13 (heavy equipment; 55-58 dBA) 

Comparison of projected 
electromagnetic fields with 
ICNIRP recommendations 
(milliGauss or mG) 

Recommended Exposure Limit  
= 2,000 mG 

+8-20 mG 
Minor, LT 

Distance (miles) of Condition 
Class 2 fire regime crossed by 
the route 

Condition Class 2 = Moderately 
altered from historic regime; risk 
of losing key ecosystem 
components 

2.4 2.4 2.0 2.9 0.1 0.6 

Paleontology 

Known Paleontological Resources None known within 1 mile 

Proximity to formations with potential to contain paleontological 
resources 

Potential for significant paleontological resources/ vertebrate fossils very low/unlikely; EPMs and BMPs would be implemented 
Negligible – Minor, LT 

Recreation and Special Designations 

Change in Recreation Access Public Lands Along SR 74 Construction-related Delays 
Major, ST Same as P.A. 

Fewer Construction-related 
Delays  
Minor, ST 

None N/A N/A 

Change to ROS* setting 

Roaded Natural 

Construction Activities 
Moderate, ST 
Operations, Maintenance, 
Decommissioning Activities                 
Minor, LT Same as P.A. 

Not Present 

Not Present N/A N/A 

Rural 

Construction Activities 
Moderate, ST 
Operations, Maintenance, 
Decommissioning Activities                 
Minor, LT 

Construction Activities  
Negligible to Minor, ST 
Operations, Maintenance, 
Decommissioning Activities                  
Minor, LT 

 
Change to Castle Hot Springs 
SRMA 
 

Access 
Decrease in Access During 
Construction  
Major, ST  

Same as P.A. 

Decrease in access during 
construction in less heavily-used 
area 
Minor, ST  

N/A 

N/A N/A 

Compliance with Management 
Goals 

Operations, Maintenance, 
Decommissioning Activities 
Major, LT (area closest to line) 

Same as P.A. 
Operations, Maintenance, 
Decommissioning Activities 
Major, LT (area closest to line) 

N/A 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Change to Parks and Open 
Space 

Lake Pleasant Regional Park 
Visual and Noise Impacts 
During Construction 
Negligible-minor, ST 

Same as P.A. 

Same as P.A. Less than P.A. 
Negligible 

N/A N/A 
Proposed Parks/Open Space 
Designation Area Lost 

3 acres 
Negligible 

3 acres 
Negligible 

3 acres 
Negligible 

Other 

Future Recreation 
Development/Parks Area Lost 

20 acres  
Negligible 

Same as P.A. 

9 acres  
Negligible 

10 acres  
Negligible 

N/A N/A 
Area Identified for Future Golf 
Course Development Lost N/A N/A 0.4 acres 

OHV* Recreation  

Impacts to Routes North of SR 74 

Temporary decrease in access 
during construction including 
the Boulders Staging Area 
Major, ST 
Potential unauthorized use of 
new centerline access resulting 
in resource damage and user 
conflicts 
Moderate to Major, LT 
Adverse impacts from 
motorcycles intersecting the 
centerline access   
Negligible to Minor, LT 

Same as P.A. 

OHV recreation resources north of 
SR 74 and the Boulders Staging 
Area would not be affected ; 
impacts south of SR 74 would be 
similar in nature to those 
described for the Proposed Action 
Negligible 

Not present N/A N/A 

Miles of Trail Closed During 
Construction 

0.8 miles Single-track 
1.4 miles Two-track 
Moderate, ST 

No Single-track  
0.3 miles Two-track  
Negligible 

Socioeconomics and Environmental Justice 

Effects Common to All 
Action Alternatives – Social 
Values 

Employment Overall Impact: Minor, ST, Beneficial 

Population and Housing No effect on housing in the Study Area expected 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project   2-72 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment   October 2012 

 

IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

 
Socioeconomics - Market 
Value Effect 
 
  

Construction Cost $104 million Same as P.A. $101 million $101 million Approximately $350,000 more 
than the Proposed Action 

Same as P.A. 

Economic Impacts of 
Construction Minor, ST, Beneficial Same as P.A. Minor, ST, Beneficial Minor, ST, Beneficial Minor, ST, Beneficial Same as P.A. 

Operations, Maintenance, and 
Decommissioning Negligible, LT Same as P.A. Same as P.A. Same as P.A. Same as P.A. Same as P.A. 

Developed Property Values and 
Undeveloped Land Values 

No houses within 200 feet of 
the ROW; therefore proximity 
and price effects do not apply. 
The value of 160.2 acres of 
undeveloped land within 200 
feet of the ROW within six 
planned developments could 
be reduced up to five % 
Minor, ST, Adverse 

Same as P.A. 

No houses within 200 feet of the 
ROW; therefore proximity and 
price effects do not apply. The 
value of 261.5 acres of 
undeveloped land within 200 feet 
of the ROW within six planned 
developments could be reduced up 
to five % 
Minor, ST, Adverse 

No houses within 200 feet of 
the ROW; therefore proximity 
and price effects do not apply. 
The value of 305.5 acres of 
undeveloped land within 200 
feet of the ROW within eight 
planned developments could 
be reduced up to five % 
Minor, ST, Adverse 

Negatively affect three 
residences within 200 feet with 
a reduction in value that could 
range from 2.8 to 29 %. The 
value of 3.6 acres of private 
property planned for 
commercial development could 
be reduced up to five %  
Minor, ST, Adverse 

Same as P.A. 

Property Taxes 

Property tax receipts would 
decline resulting from 
decreased property values 
associated with the ROW; 
however, new tax revenues 
estimated to total $1,835,700 
annually would be collected 
for the transmission line 
Major, LT, Beneficial 

Same as P.A. 
New tax revenues would be the 
same as P.A. 
Major, LT, Beneficial 

New tax revenues would be 
the same as P.A. 
Major, LT, Beneficial 

A decrease in the assessed 
valuation of property located 
within 200 feet of the ROW 
could result in a decline in 
property tax revenue could 
decline if the property values, 
affecting the taxing entity and 
the beneficiaries of those tax 
revenues. 
Minor, ST, Adverse 

Same as P.A. 

State Trust Land Value  

554.55 acres of State Trust 
land valued at an estimated 
$16.6 million would be 
required 

Same as P.A. 
578.8 acres of State Trust land 
valued at an estimated to be $17.4 
million would be required 

615.2 acres of State Trust land 
valued at an estimated $18.4 
million would be required 

Same as P.A. Same as P.A. 

State Trust Land Revenue 

Portions of seven allotments 
would be affected with 
permanent loss of four AUMs, 
with an annual loss of $110 in 
annual grazing revenue; 
however, this amount would 
be offset by the amount APS 
would pay in annual lease fees 
for State Trust lands crossed. 
 

Same as P.A. 

Portions of six allotments would 
be affected with permanent loss of 
three AUMs, with an annual loss 
of approximately $83 in annual 
grazing revenue; however, this 
amount would be offset by the 
amount APS would pay in annual 
lease fees for State Trust lands 
crossed. 

Portions of six allotments 
would be affected with 
permanent loss of three 
AUMs, with an annual loss of 
approximately $83 in annual 
grazing revenue; however, this 
amount would be offset by the 
amount APS would pay in 
annual lease fees for State 
Trust lands crossed.  

One grazing allotment would 
be affected with permanent loss 
of less than one AUM, with an 
annual loss of grazing revenue 
that would be insignificant; 
losses would be offset by the 
amount APS would pay in 
annual lease fees for State 
Trust lands crossed.  

Same as P.A. 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Socioeconomics - Market 
Value Effect Continued 
 

Recreation 

Decreased OHV trail access in 
the short term, and reduced 
recreational use due to changes 
in the recreation environment, 
resulting in economic effects 
of an unknown magnitude 

Same as P.A. 

The quality of the recreation 
experience on BLM-managed 
public land and access to trails 
from the Boulders Staging Area 
would remain unchanged. 
Likewise, there would be no 
impact on recreation spending, so 
the economic impacts generated 
by that spending would also 
remain unchanged. 

The SRMA containing areas 
heavily used for OHV 
recreation would not be 
crossed by the Alternative 3 
route. Fewer BLM lands 
would be affected under 
Alternative 3, so there would 
be no impact to some types of 
motorized and non-motorized 
recreation use.  

State Trust lands are not 
managed for recreation uses; 
therefore, the Sub-alternative 
would not result in any impacts 
to recreation. 

Same as P.A. 

Socioeconomics - Nonmarket 
Values 

Recreation Values 

Potential beneficial aspects by 
providing new recreational 
access and opportunities. 
Potential adverse aspects 
through changes in quality of 
the recreation experience 

Same as P.A. 

Alternative 2 involves less BLM-
managed public land and the land 
that is affected is less heavily used 
than that under the Proposed 
Action. Under this alternative, the 
quality of the routes could change, 
but the OHV use levels of the 
affected lands are much lower 
than the OHV area north of SR 
74. 

The transmission line would 
not cross any of the areas 
heavily used for recreation. 
The line would be so far 
removed from SR 74 that 
there would be little change in 
recreational access and few 
changes in recreational values 
under this alternative. Long-
term adverse effects of an 
undetermined magnitude 
would occur to 54 acres 
planned for open space as a 
part of a private future 
development. 

No Impacts Same as P.A. 

Natural Amenities and Quality of 
Life 

Construction would require the 
removal of some habitat for 
wildlife and special status 
species. Communities closest 
to the Project might feel that 
their current rural quality of 
life would be adversely 
affected with the presence of 
the transmission line and 
permanent loss of wildlife 
habitat. The changes in the 
natural amenities could 
permanently lessen the quality 
of life experience for some 
residents 

Same as P.A. 

Similar in nature to the Proposed 
Action; however, there would be 
no Category II Sonoran desert 
tortoise habitat impacted under 
Alternative 2, only Category III 
habitat. Keeping this habitat safe 
could be viewed by some 
residents as a positive outcome. 

Same as Alternative 2 

Similar to those for the 
Proposed Action, but of a 
potentially higher intensity for 
property owners. A decline in 
property values could have an 
adverse effect on the quality of 
life for these property owners 
within 200 feet of the 
transmission line. 
Minor to Moderate, LT 

Same as P.A. 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Socioeconomics - Nonmarket 
Values Continued Health and Safety Concerns 

While evidence is not 
sufficient to establish a 
definitive cause and effect 
relationship between EMF and 
human health effects, the 
potential health risks of 
exposure to EMFs remains a 
concern and affects interest in 
properties near transmission 
lines. 

Same as P.A. Same as P.A. Same as P.A. Same as P.A. Same as P.A. 

Environmental Justice Potential adverse impacts could be disproportionately high to the EJ minority populations as a result of the Project 

Soils Resources 
Acres of Temporary Soil Disturbance (to be reclaimed) 230 

Same as P.A. 

224 229 Same as Proposed Action 
Acres of Permanent Soil Disturbance  108 104 108 Same as Proposed Action 
Acres of Prime Farmland 62 62 62 1 unit  1 unit  
Erosion Potential Rating (majority of soils) Low to Moderate Low to Moderate Low to Moderate Low to Moderate Low to Moderate 
Reclamation Suitability Rating (majority of soils) Poor Poor Poor Poor to Fair Poor 

Transportation and Traffic 

Changes in Traffic Volume 

Trips Generated on SR 74 and US 
60 

21,712 
Minor, ST 

Maximum Construction Vehicle 
Events at Intersections 

20-32 
Moderate, ST 

Miles of Access Road to be 
Constructed or Improved 

Temporary (miles) 9.5 
Moderate, ST Same as P.A. 8.5 

Moderate, ST 
9.0 
Moderate, ST None None 

Permanent (miles) 38 Same as P.A. 37 38 4 4 

Number of Intersections at SR 74 or US 60 Requiring Upgrades  8 
SR 74 and US 60 Same as P.A. 9 

SR 74 and US 60 
1 
US 60 only N/A N/A 

Project Elements Occurring in Standard Arrival/Departure Flight 
Paths 

Line would be parallel to single landing strip at private air facility 
Major, LT 

Vegetation Resources 

Potential Disturbance in Each 
Vegetation Community  

Creosote White Bursage Desert 
Scrub  

Occurs West of US 60 
Minor, LT 

Sonoran Paloverde Mixed Cacti 
Desert Scrub  

Occurs East of US 60 
Minor, LT 

Riparian Avoided 
Negligible 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Disturbance of Special Status 
Species 

Salvage Restricted Area (SRA)-
restricted Species 

Individuals would be avoided if possible; many would be lost 
Moderate, LT 

Sensitive Species Hohokam agave individuals would be avoided 
Negligible 

Disturbance of Suitable 
Habitat for Special Status 
Species 

SRA-restricted Species Suitable habitat would be disturbed 
Moderate, LT 

Sensitive Species Suitable habitat for Hohokam agave (river terraces) may be disturbed, although disturbance of riparian habitats is unlikely 
Moderate, LT (if individuals are present in suitable habitat is disturbed) 

Proximity to Noxious or 
Invasive Weeds 

General Present within roadways, disturbed areas, and in ditches and drainages 
Minor, ST 

Fire-prone species Cheatgrass, red brome, and Bermuda grass are present in many areas 
Moderate, LT 

Visual Resources 

Portion of the route common 
to all Action Alternatives on 
BLM-managed public land 

Contrast Weak to moderate 

Meets VRM Class Objectives? Yes, where applicable** 

Overall Long-term Impact Minor 

Portion of the route common 
to all Action Alternatives on 
all other lands 

Contrast Weak to moderate 

Overall Long-term Impact Minor 

 
Portion of route on BLM-
managed public lands - Linear 
KOP 
 

 

 
 

Contrast None to Strong and 
Dominating Same as P.A. Moderate to Strong and 

Dominating None to Moderate N/A N/A 

Meets current VRM Class 
Objectives? 

Yes, in approximately 50 % of 
VRM Class III north of SR 74 
and 74 % of VRM Class III 
south of SR 74 
No, in approximately 50 % of 
VRM Class III north of SR 74 
and 26 % of VRM Class III 
south of SR 74 

Same as P.A. 

Yes, in approximately 64 % of 
VRM Class III south of SR 74 
No, in approximately 36 % of 
VRM Class III south of SR 74 

N/A N/A N/A 

Would meet VRM Class 
Objectives with the Draft RMPA? Yes Same as P.A. Yes N/A N/A N/A 

Overall Long-term Impact Major Same as P.A. Major Minor N/A N/A 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Castle Hot Springs SRMA 
and Hieroglyphic Mountains 
RMZ 
 

Contrast Minimal to Strong and 
Dominating Same as P.A. Negligible to Moderate None to Moderate N/A N/A 

Meets VRM Class Objectives? 

Yes, in approximately 50 % of 
VRM Class III north of SR 74 
and 74 % of VRM Class III 
south of SR 74 
No, in approximately 50 % of 
VRM Class III north of SR 74 
and 26 % of VRM Class III 
south of SR 74 

 

Yes, in approximately 64 % of 
VRM Class III south of SR 74 
No, in approximately 36 % of 
VRM Class III south of SR 74 

Yes, no portion of the 
transmission line would cross 
or dominate the views within 
the SRMA 

N/A N/A 

Would meet VRM Class 
Objectives with the Draft RMPA? Yes Same as P.A. Yes N/A N/A N/A 

Overall Long-term Impact Minor to moderate Same as P.A. Negligible to moderate Minor N/A N/A 

Visual Resources Inventory Impact to existing VRI 

In the area where the 
transmission line would 
dominate the view, it would be 
a very discordant element; 
however, it would not affect 
the Scenic Quality rating 
assigned to the SQRU and 
therefore there would be no 
change to the current VRI. 

Same as P.A.  

In the area where the transmission 
line would dominate the view, it 
would be a very discordant 
element. The amount of acreage 
where the transmission line would 
dominate the view would be less 
than under the Proposed Action 
and would not affect the Scenic 
Quality rating assigned to the 
SQRU; therefore there would be 
no change to the current VRI. 

N/A N/A N/A 

Portion of Route on All Other 
Lands 

Contrast Weak to Moderate Same as P.A. None to Strong See Portions of Route Unique 
to Alternative 3 (below) 

Weak to Strong Weak to Moderate 
Overall Long-term Impact Minor Same as P.A. Moderate Moderate Minor 

Portion of Route Unique to 
Alternative 3 
 

 

Contrast N/A N/A N/A Weak N/A N/A 

Meets VRM Class Objectives? N/A N/A N/A N/A N/A N/A 

Overall Long-term Impact N/A N/A N/A Negligible N/A N/A 

Lake Pleasant Regional Park 
Contrast Weak to moderate Same as P.A. Weak Weak N/A N/A 
Meets VRM Class Objectives? N/A Same as P.A. N/A N/A N/A N/A 
Overall Long-term Impact Negligible to minor Same as P.A. Negligible to minor Negligible to minor N/A N/A 

Impact to Portion of SR 74 
within the Linear KOP Overall Long-term Impact Moderate Same as P.A. Major Minor to moderate N/A N/A 

Complies with Town of Buckeye and City of Peoria General Plans? Yes Same as P.A. Yes No – City of Peoria N/A N/A 
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IMPACT INDICATOR PROPOSED ACTION 
(P.A.) 

ALTERNATIVE 1 
PROPOSED ACTION 
WITH ADDITIONAL 

CORRIDOR 

ALTERNATIVE 2 
ROW SOUTH OF SR 74 

ALTERNATIVE 3 
CAREFREE HIGHWAY 

SUB-ALTERNATIVE 

STATE TRUST LAND 
ROUTE VARIATION 

PRIMARY SEGMENT 
COMMON TO ALL 

ACTION 
ALTERNATIVES 

Water Resources 

Change in Volume, Timing, and/or Extent of Surface Water Flow 
Small quantities and temporary alteration of existing uses of surface water for construction 
Limited size of construction corridor would not measurably increase local runoff levels 
Negligible 

Number of Drainages Crossed  By the Transmission Line 552 25.7 acres 

Same as P.A. 

566 26.3 acres 544 25.3 acres 73 3.4 acres 70 3.2 acres By Access Roads 55 49 50 0 0 

100-year Floodplain Crossed (total feet) 7,360 7,615 9,150 0 0 

Number of Structures Placed within the 100-year Floodplain 2-5 2-5 3-6 0 0 

Measurable Effect on Groundwater Levels as a Result of 
Construction Water Uses 

No New Groundwater Withdrawals 
Negligible 

Potential for Hydrocarbon Spills or Releases to Occur Over 
Shallow Groundwater 

No Known Areas of Shallow Groundwater 
Negligible 

Wildlife Resources 

Suitable Habitat Disturbance 
for Wildlife and Migratory 
Birds 

Desert Scrub Permanent removal of habitat 
Minor, LT 

Riparian Habitat 
Riparian habitats may be 
disturbed temporarily by noise 
Minor, ST 

Same as P.A. 
Minor, ST 

Same as P.A. 
Minor, ST Not Present Not Present Same as P.A. 

Minor, ST 

Washes Fragmentation would occur 
Moderate, LT 

General – Migratory Birds Transmission line would fragment habitats by posing a flight barrier and reducing habitat security 
Moderate, LT 

Suitable habitat disturbance 
for special status species 

Willow Flycatcher 
Habitat may be disturbed 
temporarily by noise 
Minor, ST 

Same as P.A. 
Minor, ST 

Same as P.A. 
Minor, ST Not Present Not Present Not Present 

Desert Tortoise (Category II)  
Some habitat would be 
removed 
Moderate, LT 

Same as P.A. 
Moderate, LT Not Present Not Present Not Present Not Present 

Desert Tortoise (Category III) 
Some habitat would be 
removed 
Minor, LT 

Same as P.A. 
Minor, LT 

Same as P.A. 
Minor, LT 

Same as P.A. 
Minor, LT Not Present Not Present 

*Definitions: 
CO – Carbon Monoxide 
NOx – Nitrogen Oxide 
03 - Ozone 
OHV – Off Highway Vehicle 
PM10 – Particulate matter equal to or less than 10 microns in diameter 
PM2.5 - Particulate matter equal to or less than 2.5 microns in diameter 
ROS – Recreation Opportunity Spectrum 
VOC – Volatile Organic Compound 
**Compliance with VRM objectives only applicable to BLM-managed public lands.   
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2.9 MONITORING AND MITIGATION 
In addition to the Project design features, the EPMs, and BMPs proposed by APS, which are 
already included as part of the Proposed Action and any Action Alternative, additional 
monitoring and mitigation measures are necessary. These additional measures are in response 
to potential environmental impacts identified in Chapter 4 of this EIS. These measures are 
taken verbatim from the applicable resource sections in Chapter 4 and combined all together 
in this section as they would be included and apply to the Agency Preferred Alternative.  

2.9.1 Air Quality 
Control of Construction Related Fugitive Particulate Emissions 
Maricopa County Air Pollution Control Rule 310 requires any earthmoving project that 
disturbs greater than 0.1 of an acre to obtain a dust control permit from the Maricopa County 
Air Quality Department (MCAQD) and to have a Dust Control Plan detailing dust control 
measures for the project and contingency measures. Additionally, for any site requiring a 
dust control permit, all water truck and water-pull drivers must have successfully completed 
the Maricopa County Basic Dust Control Training Class within the last three years.  

For project sites greater than one-tenth of an acre, additional requirements apply as follows: 
For projects disturbing greater than one acre, the soil texture of the site must be identified, 
either by a soil assessment report or by Appendix F (Soil Designations) of Maricopa County 
Air Pollution Control Rules, and the site superintendant is required to have completed the 
Basic Dust Control Training Class within the last three years (County Rule 310 Sec. 309). 
For project sites of two acres or larger (or sites where 100 cubic yards/day of bulk material is 
hauled on/off), a trackout control device is required at all exits. For project sites of five acres 
or greater, an on-site Dust Control Coordinator is required and must have successfully 
completed the Maricopa County Comprehensive Dust Control Training Class within the last 
three years. Additionally, for sites 5 acres or larger, a project information sign must be posted 
in accordance with Rule 310 Section 308 requirements. The sign must include the MCAQD 
complaint number allowing the public to report dust related complaints.  

Maricopa County Rule 310 limits fugitive dust visible emissions to no more than 20 percent 
opacity and requires extensive monitoring of earthmoving activities to ensure compliance 
with this limit and all applicable requirements. Additionally, Maricopa County Rule 310.01 
specifies requirements for open areas and vacant lots. Such areas would possibly be a source 
of particulate emissions during both the construction phase and post-construction operational 
phase. Section 302.5 of the rule specifies that the owner of open land areas or vacant lots 
must not allow any particulate matter visible emissions beyond the property line and also 
requires implementation of control measures, such as establishment of vegetative ground 
cover, application of palliatives, or other control measures approved by the County to 
minimize windblown dust emission. The rule also requires periodic evaluation and 
measurements of soil stability and surface conditions to ensure the effectiveness of control 
measures.  
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A variety of fugitive dust control measures are available to minimize fugitive dust emissions 
which include: 

• Frequent watering to maintain visible moisture and/or form soil crust (stabilization) 
• Treatment of actively disturbed areas with dust palliatives 
• Trackout control devices such as grizzly bars, wheel washers, gravel pads located at 

all entrances and exits  
• Utilize street sweepers to remove any visible soil/mud/dirt carried onto paved access 

roads 
• Limiting vehicle speeds on access roads to less than 15 mph 
• Covering haul truck cargo beds with tarps and maintain 3 inches of freeboard 
• Cessation of construction on high-wind event days, and/or during periods of adverse 

meteorological conditions which could cause or contribute to NAAQS violations  
• Revegetation to stabilize soil 
• Minimization of disturbed land areas to the extent practicable with project design 

considerations 
• Maintain a visible crust and sufficient moisture on any storage piles 
• During the post-construction operational phase apply dust suppression measures such 

as watering (to form crust), application of dust palliatives, or gravel on vacant lots 
and disturbed areas in accordance with Maricopa County Rule 310.01 

Minimization of Emissions from Mobile Sources and Construction Equipment  
Emissions from mobile and construction equipment are due primarily to combustion of diesel 
fuel in engines. Ultra-low sulfur diesel fuel, limited to 15 parts per million (ppm) sulfur is 
now in widespread use in Arizona and is virtually the only type of diesel fuel available for 
use in both on-road and non-road construction vehicles in the United States. Use of ultra-low 
sulfur diesel fuel drastically reduces SO2 emissions and would serve to mitigate the 
associated secondary fine particulate emissions (of which SO2 is a precursor), thereby 
lessening overall particulate impacts. Use of ultra-low sulfur diesel also results in lower NOx 
emissions. Additional mitigation measures for mobile sources and construction equipment 
include the following: 

• Minimize construction related trips of workers and equipment 
• Minimize unnecessary idling of heavy equipment 
• Adhere to manufacturer recommendations for engine maintenance and operation 
• If practicable, utilize newer equipment meeting the most stringent of applicable 

Federal or State standards 
• Locate diesel engines, motors and equipment as far as possible from residential areas 

and other sensitive areas (schools, daycare centers, and hospitals) 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 2-81 
Draft Environmental Impact Statement and 
Draft Resource Management Plan Amendment  October 2012 

 

2.9.2 Cultural Resources 
Avoidance/protection: APS would implement actions to ensure that historic properties that 
are avoided by Project design or redesign are not impacted during construction, operation, or 
maintenance activities. Such actions are subject to agency approval and may include, as 
appropriate, temporarily placing barriers or marking areas to be avoided during construction; 
monitoring by a professional archaeologist during construction; and/or placing locked gates 
to restrict public access to transmission line access roads that may increase the potential for 
indirect impacts. BLM and ASLD would also work with APS to develop a long-term 
monitoring program for avoided properties at risk, involving regular monitoring and 
documentation by staff assisted by Arizona Site Steward Program volunteers.  

Under the Proposed Action, Alternative 1, or Alternative 2, spanning the historic properties 
near the Agua Fria River may not be possible. Avoidance could be achieved by moving the 
ROW further east paralleling the eastern border of the ACC-certificated route. A Class III 
cultural resource inventory of this area would be conducted to identify any cultural resources 
in the area.  

Mitigation through a data recovery program: Scientific data recovery may be implemented to 
mitigate impacts to historic properties that cannot be avoided. Procedures for scientific 
investigations, reporting, and long-term preservation of data and collections would be 
specified in a Data Recovery Plan implemented in accordance with the terms of the MOA. 

Mitigation of visual impacts: The impact analysis indicates negligible to minor impacts to the 
setting of historic properties within five miles of the Action Alternatives. Impacts could be 
reduced by selecting transmission line structures or facility designs and colors that would 
lessen visual contrast. 

2.9.3 Geology and Minerals 
Additional mitigation measures are not required. 

2.9.4 Hazardous Materials and Hazardous and Solid Waste 
If the Sub-alternative were selected as the preferred alternative, site-specific inquiries into the 
presence, if any, of pre-existing contamination from a Leaking Underground Storage Tank 
(LUST) site and a corral in the vicinity of the Sub-alternative alignment should be conducted 
in advance of locating structures for the power line. 

2.9.5 Land Use and Range Resources 
There is no mitigation proposed for land use and range resources. 

2.9.6 Public Health and Safety 
A number of mitigation actions related to public health and safety would be undertaken to 
reduce potential impacts from the Project during periods of construction and operations, 
maintenance, and decommissioning activities as described in the following sections. EPMs 
and BMPs established (Appendix 2A) would also be followed for the Project. 
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General  
Following construction and after the line were to be placed into service, APS would respond 
to complaints of line-generated radio interference (RI) or television interference (TI) by 
investigating the complaints and implementing appropriate mitigation measures. The 
transmission line would be patrolled on a regular basis so that damaged insulators or other 
line materials that could cause interference are repaired or replaced. 

APS would apply necessary mitigation to minimize problems of induced currents and 
voltages onto conductive objects sharing a ROW, to the mutual satisfaction of the parties 
involved. 

The transmission line configuration, hardware and conductor would limit the audible noise, 
RI, and TI due to corona. Tension would be maintained on all insulator assemblies to assure 
positive contact between insulators, thereby avoiding sparking. Caution would be exercised 
during construction to avoid scratching or nicking the conductor surface, which may provide 
points for corona to occur. 

Noise 
During construction, traditional large construction and ground moving equipment would be 
utilized, as outlined in Table 2.4-3, which would create noise during use. Construction 
activities; however, would be confined to typical workday hours, thus avoiding generation of 
noise during the periods (7:00 pm to 7:00 am) when the Community Noise Equivalent Level 
(CNEL) measurements include a sound penalty for time periods when a quiet environment is 
expected. 

During operation and maintenance of the Project, similar equipment to that described for 
construction may be used, which would generate noise. Generally, maintenance activities 
would be confined to typical workday hours, thus avoiding generation of noise during the 
periods (7:00 pm to 7:00 am) when the CNEL measurements include a sound penalty for 
time periods when a quiet environment is expected. Occasionally there may be emergency 
maintenance required, which may occur in the evening or nighttime hours, but that would 
take place very infrequently. 

Fire 
Fire prevention requirements would be included in the Project H&S plan and included in the 
approved POD; during construction, and construction contractors would need to comply with 
those requirements as a minimum. Additionally, APS would prepare an ERP for the Project 
which would include requirements for all onsite employees (both construction and operation) 
to receive annual fire prevention and response training, and would include requests to 
appropriate fire departments to participate in the training. Employees would be prohibited 
from smoking outside of company vehicles during dry summer months.  

Fiber optic/static neutral cables would be installed at the top of the structures supporting the 
transmission lines, to serve as static wires. These static wires (sometimes referred to as shield 
wires) are grounded and installed at the very top of the structures to protect lower conductors 
from lightning.  
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Vegetation management would be undertaken by APS in accordance with their TVMP (see 
Appendix 2B), as well as their IVM, which would include removal of all tall–growing 
vegetation within the wire zone, and preservation of low-growing herbaceous and woody 
plant communities that do not interfere with overhead transmission lines, or pose a fire 
hazard or hamper access.  

APS would comply with industry standard codes governing the design and operation of high-
voltage electric utility systems. Equipment would be designed such that if, for some reason, 
an energized phase conductor were to fall to the ground and create a line-ground fault, high-
speed relay equipment would sense that condition and activate circuit breakers to quickly de-
energize the line. This would reduce the risk of fire from the high voltage transmission lines 
to a low level. 

2.9.7 Paleontology 
Awareness during subsurface excavations in the Project Area is recommended, but 
monitoring should not be required. Any fossils so discovered should be professionally 
recovered without impeding development. Any fossils recovered during mitigation should be 
deposited in a permanent scientific institution (e.g., Arizona Museum of Natural History 
(AZMNH)) for the benefit of current and future generations. 

2.9.8 Recreation and Special Designations 
Under the Proposed Action approximately seven percent of the BLM-designated single-track 
OHV routes in the Study Area would be permanently lost to single-track use, which would 
cause a moderate to major adverse effect to those users. One way to mitigate for this loss 
would be for APS to construct new replacement single-track routes under the direction of the 
BLM and thus ensure no net loss of single-track OHV routes; however, this would result in 
additional disturbance and potential for associated adverse impacts to other resources. 
Instead, BLM would not approve the use of any single-track routes for construction access, 
thus reducing the severity of the adverse impacts to single-track recreation users. BLM would 
require that all four-wheel OHV access points (at Quintero Road, The Boulders Staging Area 
access road, and at Christian Church Camp (Church) Road, at a minimum) be gated with 
associated fencing to a natural barrier to prevent four-wheel OHV access to the centerline 
access. APS’ ROW authorization would require monitoring the centerline access route for 
unauthorized recreational use, and should it occur, it would require APS to take steps 
specified by the BLM to prohibit access and mitigate for adverse impacts resulting from 
unauthorized access. As a result, after mitigation there would be no residual effects to single-
track OHV users. 
 

2.9.9 Socioeconomics and Environmental Justice 
There is no mitigation proposed for socioeconomic resources. 
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Several mitigations are proposed to address EJ concerns and eliminate potential residual 
effects. They include: 

• At least one public meeting on the DEIS would be held at a time and location easily 
accessible to the identified EJ community, and this meeting would be well publicized 
using media that are prominent in the EJ community. 

• The transmission line route through the EJ community would use public (state or 
federal) land to the extent possible to minimize direct impacts to the community. 

2.9.10 Soils 
Soil Stabilization  
In order to minimize the potential for erosion, temporarily disturbed surfaces would be 
restored at or as near to the original contour of the land surface as possible. Water diversions 
would be constructed along the ROW, as needed, to control surface water and minimize soil 
erosion. Temporary construction access roads, not required for future maintenance access, 
would be restored after construction of the Project is complete. Areas of soil compaction, 
including temporary access roads, would be scarified as needed. Seeding would be used 
where appropriate to reestablish soil stability. APS would be required to meet the 
stabilization requirements and conditions of their Arizona Pollution Discharge Elimination 
System (AZPDES) permit. 

Revegetation  
Appropriate site-specific seed mixes for revegetation would be used where conditions vary. 
Salvaged native plants would be used for revegetation, if appropriate, along with seeding 
using BLM-recommended and approved seed mixes. Preferably, seed would be planted 
during months identified as most preferable for revegetation success following construction. 
Seed would be planted as directed by appropriate land managing agency. 

Mitigation Practices 
Mitigation practices that would be employed as a part of this Project to ensure that the soil 
resources are protected and/or impacts minimized include the following: 

1. Vegetation would be cleared and the construction ROW would be graded only to the 
extent necessary. Vegetation within the ROW would be trampled or cut at or near the 
ground level. Except for the area to be excavated, the vegetative root system and 
subsurface soils would be left intact to the greatest extent practicable. This would 
help stabilize the soils within the ROW during construction. ROW boundaries would 
be clearly staked or flagged and no disturbance would be allowed beyond the limits.  

2. Design access roads to fit the terrain by avoiding unstable slopes and highly erodible 
conditions, to the extent practicable, to protect soils and prevent excessive erosion 
and sedimentation. These protective measures include, but are not limited to, mulch, 
tracking, matting, or slope length shortening. When soils are wet, construction, 
operation, and maintenance activities would be restricted so as to properly support 
construction or maintenance equipment (i.e., when heavy equipment creates ruts in 
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excess of four inches deep over a distance of 100 feet or more in wet or saturated 
soils). Where the soil is deemed too wet, one or more of the following measures 
would apply: 

• Re-route all construction or maintenance activities around the wet areas so long as 
the route does not cross into sensitive resource areas.  

• If wet areas cannot be avoided, implement BMPs for use in these areas during 
construction and improvement of access roads, and their subsequent reclamation. 
This includes use of wide-track or balloon-tire vehicles and equipment, or other 
weight dispersing systems approved by the appropriate resource agencies. It also 
may include use of geotextile cushions, pre-fabricated equipment pads, and other 
materials to minimize damage to the substrate where determined necessary by 
resource specialists. In addition and if feasible, APS could move construction 
activities into other portions of the Project until saturated areas dry out. 

2.9.11 Transportation and Traffic 
To minimize potential effects of the proximity of the transmission line to the Thunder Ridge 
Airpark, the transmission lines and structures adjacent to the single airstrip would be marked 
with spherical markers and lighting as directed in FAA Advisory Circular AC 70/7460-1K 
(Obstruction Marking and Lighting) (FAA 2007). 

2.9.12 Vegetation Resources, including Noxious and Invasive Weeds and 
Special Status Plants 

Vegetation Communities 
The area around transmission line structures and abandoned access roads would be reclaimed 
according to BLM stipulations in the ROW grant.  

The following additional measures provide general guidelines as to what measures may be 
used to decrease vegetation resource impacts: 

• Pre-construction surveys would be performed in the ROW corridor and within all 
areas of potential new surface disturbance (i.e. access roads, laydown areas, etc.). 
Special status plants would be identified and marked. 

• In construction areas where recontouring is not required, vegetation would be left in 
place wherever possible, to avoid excessive root damage and allow for resprouting. 

• In construction areas (e.g., structure sites, spur roads from existing access roads) 
where ground disturbance is significant or where recontouring is required, surface 
restoration would occur as required by the landowner or land-management agency. 
The method of restoration would typically consist of returning disturbed areas to their 
natural contour (to the extent practical), reseeding or revegetating with native plants 
(if required), installing cross drains for erosion control, placing water bars in the road, 
and filling ditches. Seed must be tested and certified to contain no noxious weeds in 
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the mix by the State of Arizona Department of Agricultural (ADA). Seed viability 
also must be tested at a certified laboratory approved by the authorized officer. 

• All construction and maintenance activities would be conducted in a manner that 
would minimize disturbance to vegetation. In addition, all existing roads would be 
left in a condition equal to or better than their condition prior to the construction of 
the transmission line. 

• Species protected by the Arizona Native Plant Law would be relocated and 
transplanted. A Vegetation Management Plan, approved by the BLM, would be 
included in the final POD. Generally, actions would include: 1) removal and 
stockpiling for replanting on site or 2) removal and transplanting out of surface 
disturbance areas. All personnel working on site would complete a mandatory 
Environmental Awareness Program, which includes pertinent information on the 
identification of Arizona Native Plant Law-protected plants.  

• In designated areas, structures would be placed or rerouted so as to avoid sensitive 
features such as, but not limited to, riparian areas, or to allow conductors to clearly 
span the features, within limits of standard tower design. 

Special Status BLM, USFWS Listed Species, and Arizona Native Plant Law 
Special status plants would be protected to the extent that APS would conduct all activities in 
compliance with the Arizona Native Plant Law, which would include minimizing the 
destruction of native plants and relocating/transplanting individuals on or off-site. A 
Vegetation Management Plan would be prepared, included in the final POD, and approved 
by the BLM prior to initiating construction. APS would also work within the Arizona Native 
Plant Law in restoration and reseeding of construction-disturbed areas.  

Invasive and Noxious Plants 
BLM policy is to prevent the spread of invasive and noxious plants. Mitigation measures 
would be used at specific locations where resource sensitivity is high, such as where invasive 
and noxious weed infestations are existing within or near work areas. Several levels of 
prevention would be implemented such as minimizing disturbance to existing vegetation 
(leaving plants in place when possible) and reseeding disturbed areas with native plants and 
weed-free seed as certified by the ADA. All personnel working on site would complete a 
mandatory Environmental Awareness Program, which includes pertinent information on the 
identification of invasive and noxious plant species. 

APS would treat any invasive species encountered during the course of herbicide vegetation 
maintenance projects within the ROW where it is reasonable, prudent, and effective. All 
appropriate regulations required by the landowner or land-management agency would be 
implemented and adhered to for any herbicide treatment activities.  
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2.9.13 Visual Resources 
Micrositing 
Within the linear KOP, the transmission line would be designed to minimize visual impacts 
from SR 74. Monopole structures would be used as they are less visually disturbing in 
foreground/middle ground situations. After detailed engineering of structure locations is 
prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. 
Micrositing would result in reduction in impacts to views of travelers on SR 74 and would be 
expected to reduce major impacts to some specific viewpoints within the linear KOP to less 
than major levels; however, it would not change the overall impact analysis or reduce the 
estimated area of visual dominance on BLM-administered public lands. 

Structure Type 
The southern portion of the Castle Hot Springs Special Recreation Management Area 
(SRMA) and the Hieroglyphic Mountains Recreation Management Zone (RMZ) are most 
greatly impacted by the number of structures visible to the west of the linear KOP, where the 
landscape flattens out, distant views are common; and the landscape becomes less scenic and 
complex, and therefore has less capacity to absorb the transmission line (Figures 4.14-6, 
4.14-21, and 4.14-25). In general, the remainder of the route beginning where the route 
diverges from SR 74 could be constructed using lattice structures. Because the viewers in the 
southern portion of the SRMA and RMZ would be superior to the transmission line, the 
transmission line would be against a backdrop of lands rather than skylined, and the views 
would be distant, the use of lattice structures would minimize visual impacts within the 
SRMA and RMZ, as well as any other distant views from the south, because the viewer 
would be looking through the lattice structure. However, monopoles would be used when the 
transmission line would be in the foreground/middle ground of sensitive viewers, such as 
existing residences and communities. Where the transmission line would be in proximity to 
another existing line, the same type of support structure (monopole, lattice, or H-frame) 
would be used as is used in the existing transmission line, to the extent possible, in order to 
maintain architectural consistency.  

Where the transmission line would cross lands other than BLM-administered public lands, 
the above are recommendations to minimize visual impacts from the transmission line; the 
final decision regarding design and infrastructure type would be between the landowner and 
APS. 

Color 
The color of the structures or lattice towers affects how well the structure blends in the 
environment. Photographs of boards treated with the BLM’s standard environmental colors 
were taken from KOPs representing typical topography and vegetation within the Project 
Area. The photographs were then analyzed to identify which standard environmental color 
would minimize visual impacts. While no one color works best in all situations and lighting 
conditions, the shadow gray and shale green colors blended best under front lit conditions 
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and had low levels of contrast in back lit situations. A complete analysis of the color 
selection process is available in the Project record. 

2.9.14 Water Resources 
No additional mitigation required. 

2.9.15 Wildlife Resources, including Special Status Wildlife and Migratory 
Birds 

All ground-clearing/disturbance activities that could affect special status species or habitat 
would be monitored. Where warranted, a qualified biologist would be retained to conduct 
pre-construction activities to minimize or prevent impacts to sensitive species or habitat. 

All personnel working on site would complete a mandatory Environmental Awareness 
Program, which includes pertinent information on biological resource identification of 
special status species or species of concern. If special status species or species of concern are 
identified during construction, appropriate action would be taken to avoid adverse impacts on 
the species and its habitat. 

Pre-construction surveys would be implemented during the nesting season to locate raptor 
and other migratory bird nests. If a nest is found, a timing or spatial buffer may be 
implemented following BLM guidelines. The relatively short duration of construction 
activities would be considered before implementing the recommended buffer. 

Raptor electrocutions would be minimized by constructing the transmission line according to 
raptor-safe design standards, which meet or exceed recommendations from the Avian Power 
Line Interaction Committee (APLIC 2006). 

Gates would be installed on permanent ROW access roads, as required by the land owner or 
land managing agency, or if APS finds it to be warranted, to restrict unauthorized vehicular 
access to the ROW. This would prevent unnecessary traffic along access roads that would 
disrupt wildlife behavior or cause direct impacts (collisions) to wildlife. 

Mitigation specific to Sonoran Desert Tortoise 
BLM objectives regarding mitigation for desert tortoises on construction projects are to 1) 
avoid, minimize, or eliminate loss or degradation of habitat and 2) avoid or minimize take of 
tortoises. The following mitigation measures would be implemented along with 
compensation, following the Final Report on Compensation for the Desert Tortoise (DTCT 
1991), for any desert tortoises or desert tortoise habitat that is disturbed.  

Compensation for habitat loss or take would involve either the direct purchase of privately-
owned desert tortoise habitat for transfer to conservation management, or the direct payment 
of funds to an appropriate land management agency/entity for purchase of tortoise habitat or 
other tortoise management actions (DTCT 1991). However, acquiring tortoise habitat is the 
primary means of compensating for residual impacts (BLM IM AZ-2012-031). 

To minimize the potential for desert tortoise mortality, prior to ground-clearing construction 
activities in desert tortoise habitat, a desert tortoise monitor would survey the ROW. If 
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tortoises are encountered during this phase or during construction, APS would follow BLM’s 
Strategy for Desert Tortoise Habitat Management on Public Lands in Arizona and any 
appropriate guidance issued by Arizona Game and Fish Department and US Fish and 
Wildlife Service.  

As part of the Environmental Awareness Program, desert tortoise training would be provided 
to all construction personnel who would be present before and during the ground-clearing 
and any fencing of work areas within desert tortoise habitat. Desert tortoise training would 
include procedures on how to reduce tortoise mortality, such as checking stationary vehicles 
for tortoises, and recommendations on how to avoid disturbing tortoises that are detected. 

To minimize the potential for vehicle collisions with desert tortoises, vehicle speeds would 
not exceed 20 mph on all access roads in desert tortoise habitat. Speed limit signs would be 
installed in desert tortoise habitat, and caution signs indicating the potential presence of 
Sonoran desert tortoises would be posted at the beginning of any access road in desert 
tortoise habitat. 

2.10 AGENCY PREFERRED ALTERNATIVE 
The BLM has identified the Proposed Action route crossing public lands managed by the 
BLM as the Agency Preferred Alternative route for the proposed transmission line, including 
BMPs and mitigation measures, with modifications, as necessary. Modifications could 
consist of minor route deviations for micrositing of structures or segments of the line at the 
time of route engineering to minimize impacts to visual and other sensitive resources, as 
indicated in the mitigation measures; however, all potential modifications would still allow 
for the transmission line route to remain within the ACC-certificated route. 

Under the Agency Preferred Alternative, the BLM would approve a 200-foot wide ROW 
within the existing designated utility corridor northeast of the Sun Valley Substation. In 
addition, the BLM would amend the Bradshaw-Harquahala RMP to:  

• Designate a single-use 200-foot wide utility corridor on public lands managed by the 
BLM north of SR 74, 

• Designate a multiuse utility corridor on 1,013 acres of public lands managed by the 
BLM south of SR 74 to address potential future BLM management considerations, 
and 

• Change the existing VRM Class designations of 2,362 acres north of SR 74 and 1,013 
acres south of SR 74 from VRM Class III to VRM Class IV to allow for the newly 
established utility corridors (Figure 2.10-1).  

Upon amendment of the Bradshaw-Harquahala RMP, the BLM would approve a 200-foot 
wide ROW following the Proposed Action route within the newly designated corridors. 

The Agency Preferred Alternative would reasonably accomplish the purpose and need for the 
federal action, while fulfilling the BLM's statutory mission and responsibilities, giving 
consideration to environmental, economic, and technical factors. This action is responsive to 
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public input for avoiding environmental and economic impacts to lands in the Project 
vicinity. 
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CHAPTER 3  AFFECTED ENVIRONMENT 

3.1 INTRODUCTION  
This chapter describes the existing environment, including the physical environment, natural 
environment, and human-made resources and uses, which would be affected by the Proposed 
Action and Action Alternatives. 

All figures referenced in the text of this chapter are found in the Figures section of Volume 
II. 

3.1.1 General Setting of Project Area 
The Project Area is within the North American Deserts Ecoregion (Level I division) 
(Commission for Environmental Cooperation n.d.) and the Sonoran Basin and Range 
subdivision (Level III division) (EPA 2010a, 2011a). The subregion is distinguished by 
paloverde-cactus vegetation including saguaro, cholla, and agave cacti.  

The Project Area is within the Basin and Range Physiographic Province. The climate of the 
province is characterized by being the driest in the United States. The topography is 
characterized by mountain ranges that are roughly parallel. The basins between the ranges are 
relatively flat plains with gentle slopes next to the mountains (Fenneman 1931). The Project 
Area is in the Sonoran Desert subdivision of the physiographic province. The subdivision is 
characterized by being approximately 20 percent mountains and 80 percent plains. The 
mountains vary from hills and buttes up to mountains rising 4,000 feet above sea level. The 
desert plains mostly lie below 2,000 feet elevation (Fenneman 1931). 

The economy of the region has historically been based on irrigated agriculture, livestock 
grazing, and mining (Commission for Environmental Cooperation 1997). Today federal and 
ASLD land includes commercial, recreational, range, and vacant lands. Private land includes 
residential, commercial, and industrial areas. The primary types of residential land adjacent 
to the Study Areas are low- to medium-density suburban and rural areas. Commercial areas 
are sparse within the Project Area, although some recreational lands include a commercial 
component. The industrial land is mainly used for manufacturing, landfill, and mining 
operations (URS 2012a). The Project location is shown in Figure 1.1-1.  

3.1.2 Resource Values and Uses Brought Forward for Analysis 
Based on internal (agency and cooperator) and external (public) scoping, or issue 
identification, a number of issues and concerns were identified for analysis in this EIS (see 
Section 1.8). In order to analyze and respond to the issues and concerns, the resource values 
and uses of the affected environment must be identified and described. For this EIS analysis, 
the following resources and uses are brought forward for analysis and are presented in this 
chapter. 

•  Air Quality and Climate Change, presented in Section 3.2 

 •  Cultural Resources, presented in Section 3.3  
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 •  Geology and Minerals, presented in Section 3.4 

 •  Hazardous Materials and Hazardous and Solid Waste, presented in Section 3.5 

 •  Land Use and Range Resources, presented in Section 3.6 

 •  Public Health and Safety, presented in Section 3.7 

 •  Paleontology, presented in Section 3.8 

 •  Recreation and Special Designations, presented in Section 3.9 

 •  Socioeconomics and Environmental Justice, presented in Section 3.10 

 •  Soils, presented in Section 3.11 

 •  Transportation and Traffic, presented in Section 3.12 

 •  Vegetation Resources, Including Noxious and Invasive Weeds and Special-status 
Plants; presented in Section 3.13 

 •  Visual Resources, presented in Section 3.14 

 •  Water Resources, presented in Section 3.15 

 • Wildlife Resources, Including Special-status Species, presented in Section 3.16 

3.1.3 Analysis Area 
The analysis area varies by resource value or use, depending on the geographic extent of the 
resource or use and the extent of the effects of the Proposed Action and Action Alternatives 
on a resource or use. In some cases the analysis area is the Project Area (e.g., paleontological 
resources), because that is the extent of the effects of the Project on the resource. In other 
cases the analysis area is much larger, encompassing larger administrative or natural 
boundaries (e.g., social and economic conditions, or wildlife and habitat), because the effects 
on the resource extend beyond the Project Area boundary. The analysis area is typically 
referred to as the Study Area. 

3.2 AIR QUALITY AND CLIMATE CHANGE 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Air Quality and Climate Change Sun Valley to Morgan 
500/230 kV Transmission Line Project (URS 2012b). The contents of that report are used 
essentially verbatim below and without specific reference. Further, references made in that 
report are repeated herein without independent review. 

3.2.1 Laws, Ordinances, Regulations, and Standards 
3.2.1.1 State and Local Air Quality Regulations 
In Arizona, the EPA has delegated authority to the Arizona Department of Environmental 
Quality (ADEQ) and three Arizona counties to regulate sources of air pollution in the state. 
Maricopa, Pima, and Pinal counties have authority over air pollution control programs for 
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sources within their boundaries; ADEQ regulates certain source categories (specified in state 
statutes) within those three counties, and all sources throughout the rest of the state. The 
Project is located within Maricopa County. The following section summarizes the county 
rules that implement the Clean Air Act (CAA) of 1990 and may be applicable to the Project. 

Maricopa County Air Pollution Control Rules 
Maricopa County has adopted numerous air pollution control rules and regulations. The 
following paragraphs identify specific rules that would likely apply to one or more aspects of 
Project construction activities. 

Rule 100 - General Provisions and Definitions: Discusses the legal authority for the Air 
Pollution Rules and Regulations and includes definitions of terms used in all Maricopa 
County Air Pollution Control Rules. 

Rule 110 - Violations: Describes the classifications of violations that apply when the 
requirements of the rules are not met. 

Rule 200 - Permit Requirements: Outlines the types of permits issued by the Air Pollution 
Control Division including Title V Permits, Non-Title V Permits, General Permits, Dust 
Control Permits, and Permits to Burn. The applicability of each permit is provided in Section 
302 through Section 305 and Section 307 of this rule.  

Transmission line projects are unlikely to trigger a requirement to obtain an operating permit, 
as equipment installed at these facilities is typically exempt. Prior to the commencement of 
construction, a Dust Control Permit would be required to comply with the requirements of 
Rule 310 discussed below. Equipment typically used by APS during construction such as 
concrete batch plants (CBP), crushing, screening, and wash plants (CSWPs) or portable (but 
not mobile) diesel engines (such as engines for electrical generators or water pumps) would 
be eligible for coverage under an ADEQ General Permit. The ADEQ CBP General Permit 
limits concrete production to 930 cubic yards per day for CBPs operating under generator 
power in non-attainment areas. If a CBP is co-located with a CSWP, the ADEQ permit for 
CSWP can include the associated concrete plant.  

Rule 230 - General Permits: This type of permit is intended for facilities and equipment that 
represent a large number of sources that are similar in nature, have similar emissions, and are 
typically subject to the same requirements for operating, emissions control, monitoring, 
reporting, or recordkeeping.  

Rule 280 - Fees: This rule outlines fees required for applications, permits, and emissions for 
owners and operators of sources of air pollution. An application fee and annual 
administrative fees are required for sources applying for coverage and operating under 
general permits. Fees for dust control permits are based upon the total surface area to be 
disturbed in acres. (See Section 310.1 of the rule.) 

Rule 300 - Visible Emissions: This rule establishes limits for visible emissions and opacity 
from sources for which no source-specific opacity requirements apply. In general, air 
contaminants, other than uncombined water, may not be discharged from any single emission 
source in excess of 20 percent opacity. (Opacity is a condition under which air pollution 
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obscures the view of an observer.) Equipment associated with transmission lines does not 
typically cause visible emissions. 

Rule 310 - Fugitive Dust from Dust-Generating Operations: This rule limits emissions of 
particulate matter into the air from any property, operation, or activity that emits fugitive 
dust. Fugitive dust is commonly generated by vehicles and equipment used during 
earthmoving activities, by blasting operations, and by wind blowing in areas where natural 
vegetation has been removed or disturbed. The various sections of this rule establish 
standards for dust-generating operations, discuss dust control permits, opacity limits, 
stabilization requirements, available control measures, and signage requirements, describe 
the process for writing and submitting a dust control plan, and outline recordkeeping 
requirements.  

Rule 310.01 - Fugitive Dust from Non-Traditional Sources of Fugitive Dust: The rule applies 
to open areas, vacant lots, unpaved parking lots, and unpaved roadways which are not 
included in the provisions of Rule 310. This rule and the control measures cited to reduce 
particulate matter emissions from these sources were developed in response to the county’s 
PM10 non-attainment status. 

Rule 311 - Particulate Matter from Process Industries: This rule limits particulate matter 
emissions by establishing emission rates based on process weight for operations not subject 
to a rule applicable to specific source categories. For the Project, this rule would apply to 
CBPs or CSWPs used near the construction site to supply the concrete needed for 
transmission tower foundations. 

Rule 312 - Abrasive Blasting: This rule establishes limits for particulate matter generated 
during abrasive blasting operations that use solid substances such as sand, slag, steel, shot, 
garnet, walnut shells, or carbon dioxide pellets to mechanically erode surfaces.  

Rule 315 - Spray Coat Operations: This rule addresses particulate matter emitted during 
spray coating and requires that coating equipment is operated inside enclosures that meet 
specific requirements. Spray booths or enclosures with forced air exhaust are required to 
have overspray filters with an average removal efficiency of 92 percent. If the booth or 
enclosure uses a water curtain or similar device, 92 percent of particulate matter must be 
removed. This rule would apply to any spray painting activities performed on or near the 
Project site. 

Rule 316 - Nonmetallic Mineral Processing: This rule regulates emissions from activities 
related to commercial and/or industrial mineral or rock processing plants including 
excavating, crushing, grinding, screening, conveying, transferring, bagging, storing, loading, 
and dumping from vehicles. CBP’s and CSWPs are examples of equipment that would be 
subject to this rule during construction of the Project. 

Rule 320 - Odors and Gaseous Contaminants: This rule limits emissions of odorous and 
gaseous contaminants and defines high sulfur and low sulfur fuels and prohibits use of high 
sulfur fuels. Due to the fact that most fuels (that are used in generators/engines) meet the low 
sulfur standard (set forth in federal regulations) it is unlikely that there would be a regulatory 
impact on the Project. The rule does specify a 0.03 parts per million by volume (ppmv) (30-
min average) fence line hydrogen sulfide limit. 
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Rule 324 - Stationary Internal Combustion Engines: This rule sets fuel standards, good 
combustion practices, and carbon monoxide (CO), nitrogen oxide (NOx), volatile organic 
compounds (VOC), and particulate emission standards for existing and new stationary 
reciprocating internal combustion engines (both spark and compression ignition) greater than 
250 brake horsepower (bhp) or a combination of engines greater than 50 bhp whose 
maximum aggregate brake horsepower is greater than 250 hp. This rule may apply to engines 
used for power generation on the Project. 

Rule 335 - Architectural Coatings: This rule limits VOCs emitted during the use of 
architectural coatings which are applied to stationary structures, pavements, and curbs 
associated with construction of the Project. It provides limits on the pounds of VOC-
containing material per gallon of coating for a variety of commonly used materials. 

Rule 360 - New Source Performance Standards: This rule discusses design and performance 
criteria for specified new or modified emission sources. Although the rule does not include 
standards for transmission of electricity, there are parts that may be applicable to the 
construction phase. Refer to the New Source Performance Standards under the Federal Rules 
section below. 

Rule 370 - Federal Hazardous Air Pollutant Program: This rule establishes emissions 
standards for federally listed hazardous air pollutants (HAPs). The rule incorporates by 
reference federal requirements applicable to HAPs included in 40 CFR Parts 61 and 63, 
including all appendices. The rules do not contain specific standards addressing the 
transmission of electricity. Subpart ZZZZ of 40 CFR Part 63, “National Emission Standards 
for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines,” 
may apply to an electrical generator utilized as a power source for a construction trailer, 
CBP, crushing and screening plant. Maricopa County considers the engine a stationary 
source subject to regulation if the duration of construction is greater than 12 months.  

Rule 510 - Air Quality Standards: This rule establishes the maximum levels of air pollutants 
in ambient air necessary to protect human health and the environment. Both primary and 
secondary air quality standards are included. Pollutants addressed in the rule are: PM2.5, 
PM10, sulfur dioxide, ozone, CO, NOx, and lead. In addition to the NAAQS, emissions of 
these pollutants potentially caused by construction activities associated with this Project may 
not cause or contribute to an exceedance of these ambient standards.  

3.2.1.2 Federal Rules 
New Source Performance Standards 
40 CFR Part 60 Subpart IIII - Performance Standards for Stationary Compression Ignition 
Internal Combustion Engines apply to diesel engines modified, constructed, or reconstructed 
after July 11, 2005, and diesel engines manufactured after April 1, 2006. Subpart IIII 
specifies extensive requirements for sulfur fuel content, cetane index requirements, 
performance testing and recordkeeping requirements, emission limits for NOx, CO, 
hydrocarbons, and particulate matter. This would most likely apply to diesel engines used for 
power during construction activities.  
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Some engines may qualify for non-road engine status (under 40 CFR 1068.30). Engines that 
qualify for non-road engine status, however, must comply with the non-road engine 
requirements of 40 CFR 89.112, and 40 CFR parts 90, 1039, 1048 or 1054. 
40 CFR Part 60 Subpart JJJJ - Performance Standards for Spark Ignition Internal Combustion 
Engines (SI ICE): This standard sets limits on NOx, CO, VOC, and specifies a sulfur limit 
for gasoline fuel. This regulation applies to all new, modified, and reconstructed SI ICE (e.g., 
gasoline engines) which commenced construction (usually the date the engine was ordered 
by the owner/operator) after June 12, 2006, and manufactured after dates specified in the rule 
(depending on engine size/type), the earliest of which is July 1, 2007. 

EPA’s Greenhouse Gas Mandatory Reporting Rule 
The EPA issued a mandatory reporting rule for large sources and suppliers of GHGs in 2009. 
Subpart D of the rule addresses requirements for electric generating facilities. The 
applicability of Subpart D is limited to sources in this category subject to 40 CFR Part 75, 
“Continuous Emission Monitoring.” Transmission lines would not include equipment subject 
to this rule. Certain electric generating units are covered under Subpart C, “General 
Stationary Fuel Combustion.” However, the reporting threshold for this category is a 
combined 25,000 metric tons of carbon dioxide equivalent (CO2e) emissions or more per 
year which equates to an estimated 30 million British thermal units (MMBtu) per hour of 
heat input capacity. The Project would not include combustion equipment that would trigger 
the reporting threshold. Emergency equipment and emergency generators are excluded from 
a facility’s aggregate heat input rating under Subpart C. 

EPA’s Prevention of Significant Deterioration Tailoring Rule 
The Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule was 
finalized by EPA on May 13, 2010. The rule is being implemented in phases, the first of 
which began in January 2011 and applied to sources that were already regulated under the 
Prevention of Significant Deterioration (PSD) and Title V permitting programs because they 
emit other criteria pollutants in quantities greater than the permitting thresholds established 
under those rules. These sources became subject to the rule only if they increased GHG 
emissions by 75,000 tons per year (tpy) CO2e. 

In July 2011, the second phase of implementation began. The second phase applies to newly 
constructed facilities that emit more than 100,000 tpy CO2e and modifications to existing 
facilities that increase GHG emissions by 75,000 tpy CO2e. Although an effective date has 
not been established for Phase 3, the rule states that EPA does not intend to require 
permitting for sources that emit less than 50,000 tpy CO2e and that this phase will not occur 
prior to April 30, 2016 (EPA 2010b).  

Maricopa County’s Greenhouse Gas Regulations 
The MCAQD applies the EPA’s PSD Tailoring Rule to sources that trigger applicability 
under the rule. As outlined above, the Project would not be regulated under the current rule. 
There are no additional climate change laws, ordinances, regulations or standards in 
Maricopa County. 
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3.2.2 Study Area 
The Study Area is located within the northwest portion of Maricopa County. The Study Area 
is primarily located within a valley which is roughly bounded by the Hieroglyphic Mountains 
to the north, the White Tank Mountains to the south, and the Agua Fria and Hassayampa 
Rivers to the east and west, respectively. The elevation of the Study Area ranges from 
approximately 1,700 to 2,000 feet above mean sea level (amsl) along the western and 
northern areas to 1,400 feet amsl along the eastern boundary. 

The eastern termination point of the Project at Morgan Substation is approximately 30 miles 
northwest of Phoenix. The elevation in this area is 1,580 feet above sea level (asl). The 
elevation at the western termination point of the Project in the Town of Buckeye is 
approximately 1,560 feet asl. 

During the winter months, weather systems bringing precipitation to the Phoenix area 
typically originate from the Pacific Ocean. During the summer wet season, known as 
“monsoon season,” storms generally enter Arizona from the southeast and often originate in 
the Gulf of Mexico. Monsoon storms occur when this moisture is lifted in the atmosphere 
forming thunderstorms. Table 3.2-1 contains average precipitation and temperature data for 
two meteorological stations near the Project Area. 

Table 3.2-1 Meteorological Conditions Near the Project Area 
AVERAGE HISTORICAL MONTHLY TEMPERATURES ( ̊F) AND AVERAGE 

PRECIPITATION (INCHES) 
 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Wittmann, AZ 029464 (12/1/1923 to 12/31/2010) 

Average 
Max Temp 

63.6 66.9 73.4 82.3 91.8 100.6 105.4 102.6 97.6 86.5 74.0 65.0 

Average Min 
Temp 

36.6 39.7 43.2 50.0 58.6 67.1 76.8 75.5 68.7 56.3 44.6 38.3 

Average 
Precipitation 

0.95 1.15 0.73 0.51 0.13 0.05 0.93 1.40 0.97 0.48 0.57 1.21 

Youngtown, AZ 020660 (10/1/1964 to 12/31/10) 

Average 
Max Temp 

67.3 71.5 77.2 85.3 94.6 103.4 106.2 104.5 99.5 88.6 75.6 66.4 

Average Min 
Temp 

40.3 43.5 47.6 53.2 62.3 70.7 78.6 77.3 70.4 58.1 46.5 39.7 

Average 
Precipitation 

1.02 1.19 1.09 0.32 0.12 0.06 0.81 1.11 0.82 0.64 0.65 1.12 

Source: Western Regional Climate Center 2011a.  
 
Precipitation totals are lowest on average in the months of May and June with annual rainfall 
totals averaging approximately nine inches.  



 
3-8 APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement and 
October 2012  Draft Resource Management Plan Amendment 

 

3.2.3 Study Area Overview 
The Study Area is located within the northwest portion of Maricopa County. The Study Area 
is primarily located within a valley which is roughly bounded by the Hieroglyphic Mountains 
to the north, the White Tank Mountains to the south, and the Agua Fria and Hassayampa 
Rivers to the east and west, respectively. The elevation of the Study Area ranges from 
approximately 1,700 to 2,000 feet amsl along the western and northern areas to 1,400 feet 
amsl along the eastern boundary. 

The eastern termination point of the Project at Morgan Substation is approximately 30 miles 
northwest of Phoenix. The elevation in this area is 1,580 feet asl. The elevation at the western 
termination point of the Project in the Town of Buckeye is approximately 1,560 feet asl. 

During the winter months, weather systems bringing precipitation to the Phoenix area 
typically originate from the Pacific Ocean. During the summer wet season, known as 
“monsoon season,” storms generally enter Arizona from the southeast and often originate in 
the Gulf of Mexico. Monsoon storms occur when this moisture is lifted in the atmosphere 
forming thunderstorms. Table 3.2-1 contains average precipitation and temperature data for 
two meteorological stations near the Project Area. 

3.2.4 Existing Air and Climate Quality 
Air quality is characterized by the concentration of specified pollutants in the atmosphere in 
ppm or micrograms per cubic meter (μg/m3). The significance of the concentration of each 
pollutant is determined through comparison with applicable air quality standards. For the 
Project, predicted emissions will be compared to NAAQS, as identified in the federal CAA 
and regulated by the EPA (see Table 3.2-2). 

The process for establishing NAAQS is exhaustive and thorough. Federal regulations require 
the NAAQS be evaluated periodically to ensure they remain health protective. Each of these 
evaluations represents an extensive process including a detailed examination of available 
health data and assessing whether the existing ambient pollutant concentration standard is 
adequately health-protective. In addition, an independent committee of non-EPA experts 
conducts peer review of the EPA’s work and provides the EPA Administrator with advice 
and recommendations regarding the scientific adequacy of EPA’s evaluation.  

3.2.4.1 National Ambient Air Quality Standards 
Since 1970, the federal CAA and subsequent amendments have provided the authority and 
framework for EPA regulation of air emission sources. The EPA regulations promulgated 
pursuant to the authority provided in the CAA serve to establish requirements for the 
monitoring, control, and documentation of activities that will affect ambient concentrations 
of certain pollutants that may endanger public health or welfare. In particular, these 
regulations have the overall objective of achieving and maintaining adherence to appropriate 
standards for ambient air quality. 
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As an enforcement tool, the CAA establishes the NAAQS, which currently apply to the 
following criteria pollutants. They include:  

• sulfur dioxide (SO2), 

• carbon monoxide (CO), 

• nitrogen dioxide (NO2) 

• particulate matter equal to or less than 10 microns in diameter (PM10), 

• particulate matter equal to or less than 2.5 microns in diameter (PM2.5), 

• ozone (O3), and 

• lead (Pb). 
The CAA established two types of NAAQS: primary standards to protect public health, 
including the health of sensitive populations such as individuals with respiratory conditions, 
children, and the elderly; and secondary standards to set limits that protect public welfare, 
including protection against decreased visibility, damage to animals, crops, vegetation, and 
buildings. These standards are defined in terms of threshold concentration (e.g., ppm and 
μg/m3) measured as an average for specified periods of time (averaging times). Short-term 
standards (i.e., 1-hour, 8-hour, or 24-hour averaging times) were established for pollutants 
with acute health effects, while long-term standards (i.e., annual averaging times) were 
established for pollutants with chronic health effects. The NAAQS are listed in Table 3.2-2 
(EPA 2011b). 
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Table 3.2-2 National Ambient Air Quality Standards 

POLLUTANT 

PRIMARY STANDARD SECONDARY 
STANDARD 

LEVEL AVERAGING 
TIME LEVEL AVERAGING 

TIME 

SO2 
75 ppb 1-hour(1) 

0.5 ppm 3-hour(2) 0.14 ppm 24-hour 
0.03 ppm Annual 

PM10 150 μg/m3 24-hour(3) Same as Primary 

PM2.5 
35 μg/m3 24-hour(4) Same as Primary 
15 μg/m3 Annual(5) Same as Primary 

CO 35 ppm 1-hour(2) —  
9 ppm 8-hour(2) —  

NO2 
0.053 ppm Annual Same as Primary 
0.100 ppm 1-hour(6) Same as Primary 

Pb 0.15 μg/m3 
Rolling 3 month 

Average(7) Same as Primary 

O3 

0.12 ppm 1-hour(8) Same as Primary 
0.08 ppm 
(1997 std) 8-hour(9) Same as Primary 

0.075 ppm 
(2008 std) 8-hour(10) Same as Primary 

Source: EPA 2011b 
Notes: μg/m3 = micrograms per cubic meter; ppm = parts per million 
(1)Final rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking. 
However, these standards remain in effect until one year after an area is designated for the 2010 standard, except in areas 
designated non-attainment for the 1971 standards, where the 1971 standards remain in effect until implementation plans to 
attain or maintain the 2010 standard are approved. 
(2)Not to be exceeded more than once per year. 
(3)Not to be exceeded more than once per year on average over 3 years. 
(4)To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple 
community-oriented monitors must not exceed 15.0 µg/m3. 
(5)To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented 
monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006). 
(6)To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor 
within an area must not exceed 0.100 ppm (effective January 22, 2010). 
(7)Final rule signed October 15, 2008. 
(8)(a) EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that 
standard (“anti-backsliding”). 
(b) The standard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above 0.12 ppm is < 1. 
(9)(a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 
measured at each monitor within an area over each year must not exceed 0.08 ppm.  
(b) The 1997 standard—and the implementation rules for that standard—will remain in place for implementation purposes 
as EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone standard. 
(c) EPA is in the process of reconsidering these standards (set in March 2008). 
(10)To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 
measured at each monitor within an area over each year must not exceed 0.075 ppm (effective May 27, 2008).  

 

http://www.epa.gov/air/oaqps/greenbk/oindex.html
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3.2.4.2 Clean Air Act Attainment Status  
The EPA assigns classifications to geographic areas based upon monitored air quality 
conditions. An area is classified for each of the criteria pollutants as one of three categories: 

• Attainment - an area that meets that national primary and secondary ambient air 
quality standard for the pollutant, 

• Non-attainment - an area that does not meet (or contributes to ambient air quality in 
an area that does not meet) that national and secondary standard for the pollutant, or  

• Unclassified - an area that cannot be classified on the basis of available information 
as meeting or not meeting the national primary and secondary ambient air quality 
standard for the pollutant; with respect to air quality permitting requirements, 
unclassified areas are treated as attainment areas.  

Sufficient monitoring data must be available for the EPA to designate an area as attainment 
or non-attainment. Areas in which air pollutant concentrations exceed the NAAQS are 
designated as non-attainment for specific pollutants and averaging times. Typically, non-
attainment areas are urban regions and/or areas with higher-density industrial development. 
Since an area’s attainment status is designated separately for each criteria pollutant, one 
geographic area may have all three classifications. Figure 3.2-1 is a map of Arizona showing 
county boundaries and areas throughout the state that have been classified as non-attainment 
or attainment with a maintenance plan. 

• As shown in Figure 3.2-1, areas of Maricopa County have been designated as non-
attainment for PM10 and ozone. There is also a carbon dioxide attainment area with a 
maintenance plan. 

• Particulate Matter is made up of solid and liquid particles of various sizes found in 
the air. These particles can include acids, organic chemicals, metals, and soil or dust. 
The size of the particle is important in determining the potential for health problems 
in the human body. The smaller particles, less than 10 and 2.5 microns in diameter 
(PM10 and PM2.5, respectively), can enter the lungs and potentially cause serious 
health effects, especially in sensitive populations. 

Carbon monoxide is the most commonly occurring air pollutant, but does not remain in the 
atmosphere for long periods because it is easily converted into carbon dioxide (CO2). The 
largest source of CO in urban areas is tailpipe emissions from motor vehicles, but it is also 
produced during other types of fuel combustion. In outdoor areas where high concentrations 
of CO exist, people with heart disease can experience chest pains and healthy people 
experience increased fatigue. 

Ground-level ozone is not emitted directly from air pollutant sources, but is formed through a 
chemical reaction of VOCs, NOx, and other toxic pollutants in the presence of heat and 
sunlight. Common sources of VOCs and NOx include motor vehicle exhaust and emissions 
from combustion equipment at industrial facilities. VOCs are present in chemical solvents 
and consumer products. Exposure to unhealthy levels of ozone at ground level can affect the 
respiratory system, causing symptoms such as coughing, throat irritation, chest tightness, and 
shortness of breath. 
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The PM10 classification in Maricopa County is categorized as serious non-attainment. 
Although the MAG has implemented numerous control measures to reduce the levels of 
PM10 in the air, the county has been unable to comply with the 24-hour standard. The county 
submitted a revision to the State Implementation Plan (SIP) to the EPA in 2007 to comply 
with the requirements in Section 189(d) of the CAA which requires annual reduction of PM10 
or PM10 precursors by five percent of the most recent emission inventory. Particulate matter 
sources of concern include construction activities, paved road dust, unpaved roads and 
parking lots, agricultural activities, windblown dust from disturbed vacant lots, construction 
sites, and agricultural fields, fires and open burning, dust from off-road recreational vehicles, 
leaf blowers, and exhaust from cars. Figure 3.2-2 shows the PM10 non-attainment area for 
Maricopa County. The Proposed Action route and all other Action Alternatives, from the 
eastern termination point at Morgan Substation, to the area south of Dove Valley Road and 
west of the 259th Avenue alignment is within the PM10 non-attainment area. The western 
portion of the route, similar to the Proposed Action and all Action Alternatives, is outside of 
the PM10 non-attainment area. 

The CO attainment status was revised to attainment with a maintenance plan in April of 
2005. This means that the county demonstrated to the EPA through monitoring data and 
control measures included in a maintenance plan that the CO standard would be met in future 
years. According to the SIP section of Maricopa County’s website, there has not been an 
exceedance of the CO standard in the county since 1996. Carbon monoxide is emitted during 
the combustion fuel used in vehicles and industrial equipment, as well as during wildfires. 

Maricopa County is designated as non-attainment for ozone. In February 2008, the EPA 
lowered the ozone NAAQS from 0.08 ppm to 0.075 ppm. In March of 2009, the state 
submitted 8-hour ozone standard recommendations to EPA for areas of the state, exclusive of 
Indian Country. Figure 3.2-3 depicts the recommended 8-hour ozone non-attainment area 
boundary which encompasses a significant portion of Maricopa County (State of Arizona 
2009). The Proposed Action route and all other Action Alternatives are located within both 
the existing and proposed ozone non-attainment areas. 

3.2.5 Climate Change 
Greenhouse gases (GHG) are chemical compounds in the Earth’s atmosphere that allow 
incoming short-wave solar radiation but absorb long-wave infrared radiation re-emitted from 
the Earth’s surface, trapping heat. Most studies indicate that the Earth’s climate has warmed 
over the past century due to increased emissions of GHGs and that human activities affecting 
emissions to the atmosphere are likely an important contributing factor (US Energy 
Information Administration 2009). 

Computer-based modeling suggests that rising GHG concentrations generally produce an 
increase in the average temperature of the Earth, which may produce changes in sea levels, 
rainfall patterns, and intensity and frequency of extreme weather events. Collectively, these 
effects are referred to as “climate change.” The Intergovernmental Panel on Climate Change 
(IPCC), in its Fourth Assessment Report, stated that warming of the Earth’s climate system is 
unequivocal and that warming is very likely due to anthropogenic GHG concentrations 
(IPCC 2007). 
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Climate is the composite of a region’s generally prevailing weather conditions throughout the 
year, averaged over a series of years. Historical weather patterns within the Study Area are 
characterized by mild winters, hot summers, and low levels of rainfall consistent with the 
Sonoran Desert’s arid climate. Temperatures in the Study Area show a consistent warming 
trend since recording began in 1896 (National Weather Service Forecast Office 2009), and 
recent warming in the Southwest has been “among the most rapid in the nation” (US Global 
Change Research Program 2010). Across the West, the increase in average temperature 
during the past five years has been 70 percent higher than in the world as a whole (Saunders 
et al. 2008). In Arizona, average temperature increases during winter and spring months have 
been greater than during the summer or fall, and increases in daily minimum temperatures 
have been more common than increases in daily maximum temperatures. Winter minimum 
temperatures in the Sonoran Desert now are higher, and freeze-free periods are longer, than 
at any time during the 20th century, a trend likely to continue into the future (Weiss and 
Overpeck 2005). Climate models’ projections for the future of the western US consistently 
predict higher temperatures. Increases of 3.6 Fahrenheit (°F) (2°C) in both summer and 
winter are likely by 2050, as are annual increases of 7.2 to 9°F (4-5°C) by 2099 (Garfin et al. 
2007). 

3.2.5.1 Emission Sources 
Greenhouse gases include CO2, CH4, N2O, water vapor, and several trace gases. Some 
GHGs, such as CO2, occur naturally and are emitted into the atmosphere through both natural 
processes and human activities, while others are created and emitted solely through human 
activities. The GHGs that enter the atmosphere due to human activities include CO2 from the 
burning of fossil fuels, solid waste, and trees and wood products; CH4 emitted during the 
production and transport of coal, natural gas, and oil, as well as by livestock, deforestation, 
and agricultural practices; N2O from agricultural and industrial activities and the combustion 
of fossil fuels and solid waste; and fluorinated gases that result from a variety of industrial 
processes.  
Total GHG emissions in the US rose 14.7 percent from 1990 to 2006. The primary GHG 
emitted by human activities in the United States is CO2. It totals approximately 84.8 percent 
of all GHG emissions, with the largest source being fossil fuel combustion. According to the 
EPA Inventory of US Greenhouse Gas Emissions and Sinks (EPA 2008), CO2 emitted in the 
US totaled 7,054.2 teragrams in 2006. These GHG emissions are partly offset by carbon 
sequestration in forests, trees, urban areas, and agricultural soils, which, in aggregate, offset 
12.5 percent of total US emissions in 2006 (EPA 2008). 

3.2.5.2 Global Effects 
Global mean surface temperatures have increased nearly 1.8 °F from 1890 to 2006. Models 
indicate that average temperature changes are likely to be greater in the Northern 
Hemisphere. Northern latitudes (above 24°N) have exhibited temperature increases of nearly 
2.1°F since 1900, with nearly a 1.8°F increase since 1970 alone. The Intergovernmental 
Panel on Climate Change (IPCC) indicated that by the year 2100, global average surface 
temperatures would increase 2.5°F to 10.4°F above 1990 levels (IPCC 2007). 



 
3-14 APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement and 
October 2012  Draft Resource Management Plan Amendment 

 

The National Academy of Sciences has confirmed these findings but also has indicated there 
are uncertainties regarding how climate change may affect different regions. Computer 
model predictions indicate that increases in temperature will not be equally distributed but 
are likely to be accentuated at higher latitudes. Warming during the winter months is 
expected to be greater than during the summer, and increases in daily minimum temperatures 
is more likely than increases in daily maximum temperatures. Increases in temperatures 
would increase water vapor in the atmosphere, and reduce soil moisture, increasing 
generalized drought conditions, while at the same time enhancing heavy storm events (IPCC 
2007). 

The U.S. Climate Change Science Program (CCSP) coordinates climate change research 
conducted by the U.S. Government. In May of 2008 as a part of this program, an assessment 
was published entitled, “The Effects of Climate Change on Agriculture, Land Resources, 
Water Resources, and Biodiversity” (CCSP 2008). The assessment report indicates that 
temperature increases, higher CO2 levels in the atmosphere, and changes to patterns of 
precipitation will have significant effects on the resources in the western United States. This 
may impact: 

• snowpack levels and timing of spring runoff, 

• frequency of drought conditions and wildfires, 

• moisture levels in soils, 

• changes to growing seasons, 

• species of plants, weeds, and insects present, and 

• land use decisions. 

3.2.5.3 Regional Effects 
The average temperature in the Southwest has already increased approximately 1.5°F 
(0.83°C) above a baseline period of 1960-1990 and is projected to rise 4.0-10.0°F (2.2°C-
5.6°C) by the end of the century (Justus and Fletcher 2007). It is not possible to predict with 
certainty the effects of climate change on local- or regional-scale ecosystems, but climate 
change is certain to affect natural and human systems within the Study Area and is likely to 
have a large impact on BLM management strategies. The 2007 Government Accountability 
Office (GAO) Report on Climate Change states:  

Federal land and water resources are vulnerable to a wide range of effects from climate 
change, some of which are already occurring. These effects include, among others: 

• Physical effects, such as droughts, floods, glacial melting, and sea level rise; 

• Biological effects, such as increases in insect and disease infestations, shifts in 
species distribution, and changes in the timing of natural events; and, 

• Economic and social effects, such as adverse impacts on tourism, infrastructure, 
fishing, and other resource uses (GAO 2007). 
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In the Sonoran Desert, the most likely effects of climate change include the following: 

• Higher average temperatures, particularly at night;  

• Scarcer water supplies due to lower overall rainfall and earlier melting of upstream 
snowpack, resulting in earlier peak stream flows in the Salt, Verde, Gila, and 
Colorado Rivers in spring and potentially reduced flows in summer; 

• More variable precipitation patterns than what is observed currently, including longer, 
more frequent droughts and more intense storms bringing increased flooding; 

• Higher rates of soil erosion; 

• Increased invasive plant species, particularly non-native annual grasses; 

• Increased frequency and intensity of wildfires; 

• Shifting habitats for wildlife, including the development of “novel” ecosystems in 
which species that have been geographically separate in the past begin to share 
habitat; and, 

• Worsening air pollution problems as increased temperatures and drought contribute to 
ozone and PM10 production. 

3.2.5.4 Water Supplies 
The most important way climate change is likely to affect the Study Area is by decreasing 
already scarce water resources. Drought and flood cycles lasting months, years, or even 
decades are already a regular occurrence in the Sonoran Desert. An extended drought has 
gripped Arizona since the 1990s, and the total amount of water available for all uses—
including wildlife and plants, ecosystem services, and human needs—is expected to decline 
as climate change advances (US Global Change Research Program 2010). 

Currently, annual precipitation in Phoenix, which is adjacent to the Study Area, averages 
7.63 inches, with wide seasonal variations. Historically, most rain falls during the summer 
monsoon and winter rainy seasons, while the spring and fall “shoulder” seasons may see no 
rain at all. The monsoon season, typically mid-July to mid-September, is defined by a shift in 
wind patterns that brings moisture up from the Gulf of California, the Gulf of Mexico, and 
the eastern Pacific. 

Average rainfall increases during this time from just over a tenth of an inch in June to an inch 
or more in July (0.97 inch), August (1.03 inch), and September (0.84 inch) (National 
Weather Service Forecast Office 2009). The other half of the region’s rain typically falls 
from December through March, when the winter rainy season brings in storms from the west 
and northwest. On average, these storms drop between three-quarters to one inch of rain per 
month, with December posting the highest monthly average (0.93 inch) from 1896-2008 
(National Weather Service Forecast Office 2009). However, yearly rainfall is highly variable 
and rarely fits the “average” pattern (Sheppard et al. 2002). Under most climate change 
scenarios, storm intensity and attendant flooding are likely to become more common as the 
timing, location, and, potentially, the amount of precipitation shifts (Archer and Predick 
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2008). Nonetheless, the effect climate change will have on the overall amount of 
precipitation in Arizona is not clear. 

The effect that higher temperatures, both observed and projected, will have on the region’s 
water supplies is much clearer. Snowpack currently supplies approximately 70 percent of all 
water in the West (Saunders et al. 2008) and almost all the water to the rivers that flow into 
or adjacent to the Study Area. The timing and capacity of these supplies are dependent on 
overall precipitation and temperature, which determines when the snowpack melts. Recent 
years have seen snowmelt push the timing of peak stream flows in spring as much as a month 
earlier than normal, thereby reducing flows in the summer and fall, when demand typically 
peaks (Saunders et al. 2008; US Global Change Research Program 2010). Reduced stream 
flows in the summer will leave ecosystems more dependent on increasingly uncertain 
summertime rains. Further exacerbating this vulnerability is the increasing tendency of rain 
to fall during infrequent, large-scale events that drain quickly and cause flooding and soil 
erosion. Such changes to the hydrologic cycle of the Sonoran Desert could have massive 
impacts on the region’s wildlife and vegetation. 

3.2.5.5 Wildfires 
Climate change-related shifts from desert to grassland ecosystems will also increase the risk 
of wildfire throughout the Sonoran Desert (GAO 2007; Archer and Predick 2008). Higher 
winter temperatures and earlier peaks in spring snowmelt runoff already have led to increases 
in both the frequency and intensity of wildfires in higher elevations of the Rocky Mountains 
(Westerling et al. 2006).  

3.2.5.6 Species Migration and Extinction 
Current conditions in the Sonoran Desert represent the extreme range for many plant species, 
and the combination of increasing temperatures and decreasing water availability is likely to 
shift the range of many plants and animals northward or even cause them to become extinct 
(Saunders et al. 2008; Weiss and Overpeck 2005). Increasing CO2 concentrations also lead to 
fertilization and growth of specific plant species. Such shifts could bring the woody, 
herbaceous plants common to northern Mexico into areas now dominated by iconic 
succulents such as the saguaro cactus and native grasses (Saunders et al. 2008; Weiss and 
Overpeck 2005). 

The “novel” ecosystems created by climate change-induced habitat shifts also could lead to 
significant management challenges as plants and animals that once were geographically 
distinct combine in new ways. 

3.2.5.7 Air Pollution 
As climate change causes an increase in air temperatures in the Study Area, pollutants such 
as O3 and PM10 that are formed more readily in warm air are likely to increase and cause a 
decline in air quality. The Phoenix Metropolitan Area has already been designated as non-
attainment for the eight-hour O3 standard, and the Phoenix Area and Western Pinal County 
are non-attainment areas for PM10 standards. In Spring 2012, the EPA plans to designate the 
Phoenix-Mesa area as non-attainment for the revised primary eight-hour O3 standard issued 
in 2008. As air quality decreases further due to climate change, there is a possibility that 
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additional areas within Arizona and the Study Area could be designated as non-attainment 
areas for these pollutants. 

3.2.6 Visibility 
The federal PSD program is part of a larger pre-construction review and approval program 
called New Source Review (NSR). The overall purpose of the PSD Permitting Program, 
which applies to major sources of pollutants in areas currently meeting the NAAQS for those 
pollutants, is to: (1) protect public health and welfare from the effects of air pollution or 
exposure to pollutants that originated in the air and preserve attainment and maintenance of 
the NAAQS; (2) preserve, protect, and enhance air quality and visibility in national parks, 
national wilderness areas and other areas of special natural, recreational, scenic, or historic 
value; (3) provide for economic growth while preserving clean air resources; (4) prevent 
emissions from any source from interfering with objectives in any implementation plan 
aimed at preventing significant deterioration of air quality; and (5) assure that decisions to 
allow increased air pollution are made only after evaluating the related consequences and 
providing opportunities for public participation in the process (EPA 2010c). The federal 
NSR/PSD regulations are codified at 40 CFR §51.166 and §52.21. These requirements are 
incorporated into Arizona air quality permitting regulations, under Arizona Administrative 
Code (A.A.C.), Title 18, Chapter 2, Article 4. 

Areas meeting criteria for relatively pristine air quality (and unique natural features on a 
national level) receive the highest level of air quality protection. International parks, national 
parks larger than 6,000 acres, national memorial parks larger than 5,000 acres, and national 
wilderness areas larger than 5,000 acres are designated as Class I areas. Class III is assigned 
to attainment areas where maximum industrial growth is allowed as long as the NAAQS are 
not exceeded (to date, no Class III areas have been designated). All other areas in the United 
States are designated Class II. Figure 3.2-4 shows the Arizona Class I areas. 

There are no Class I areas near the Study Area. The Superstition Wilderness and the 
Mazatzal Wilderness are both partially located in Maricopa County. These U.S. Forest 
Service Class I areas are located approximately 50 miles and 35 miles, respectively, from the 
eastern end of the Proposed Action route. 

There are several BLM Wilderness Areas, National Monuments, and National Conservation 
Areas, designated as Class II areas in the vicinity of the Study Area. These include the 
Hassayampa River Canyon Wilderness, Hells Canyon Wilderness, North Maricopa 
Mountains Wilderness, Sierra Estrella Wilderness, Harquahala Wilderness, Hummingbird 
Springs Wilderness, Big Horn Mountains Wilderness, Agua Fria National Monument, and 
Sonoran Desert National Monument. These areas are protected under the CAA, but to a 
lesser extent than Class I areas. However, since electrical transmission lines are not typically 
a major source of air pollutants, a PSD impact analysis is unlikely to be required. 
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3.2.7 Emissions Status 
Maricopa County has an ambient air monitoring network that is used to measure quantities of 
air pollution at monitored locations. These data are used for air modeling exercises and to 
evaluate the effectiveness of control measures that are implemented. There are three air 
quality monitors located near the Study Area. The Glendale monitor, located at 59th Avenue 
and West Olive, and the Dysart monitor, located at Bell Road and Dysart Road, collect 
ozone, CO, and PM10 data while the Zuni Hills monitor, located at 109th Avenue and Deer 
Valley Road, collects PM10 data only. The data presented in Table 3.2-3 below were 
published in “2010 Air Monitoring Network Review,” by the MCAQD (2011). 

Table 3.2-3 Summary of Monitoring Network Data at Selected Sites 

SITE 

CO 
1-HOUR 

AVERAGE 
MAX 
(PPM) 

CO 
8-HOUR 

AVERAGE 
MAX 
(PPM) 

OZONE 
8-HOUR 

MAX 
(PPM) 

OZONE 
3-YEAR 

AVERAGE 
OF 4TH 

HIGHEST 
8-HOUR 
(PPM) 

PM10 
24-HOUR 

AVERAGE 
MAX 

(µG/M3) 

PM10 
ANNUAL 

AVERAGE 
(µG/M3) 

NUMBER 
OF 24-HOUR 

NAAQS 
EXCEED-

ANCES 
PM10 

Glendale 9.0 3.0 0.083 0.072 921 22.93 0 

Dysart 2.0 0.9 0.082 0.069 812 21.53 0 

Zuni 
Hills 

- - - - 70 20.74 0 

1 The second highest 24-hour average value was 62 µg/m3. 
2 The second highest 24-hour average value was 63 µg/m3. 
3 Based upon 8648 samples. 
4 Based upon 8697 samples.  

 

3.2.8 Existing Emissions Intensity of Grid Electricity 
Greenhouse gases are emitted by fossil-fuel fired power plants as they produce electricity. 
The intensity of grid electricity is measured in units of tons of CO2 equivalents per megawatt 
hour (MWh) of electricity generated. Information on intensity of grid electricity is collected 
by the EPA by subregion in the Emissions & Generation Resource Integrated Database 
(eGRID).The Project is located in the Arizona-New Mexico (AZNM) WECC southwest 
subregion. According to the EPA Clean Energy section, the fuel mix of the electricity 
generated in the Study Area (supplied by APS) results in CO2 emissions of 1,253 lb per 
MWh compared to the national average of 1,293 lb per MWh (EPA 2007). The mix of power 
generating technologies in the WECC Southwest Region includes 40.2 percent coal, 
36.2 percent natural gas, 14.8 percent nuclear, 5.9 percent hydroelectric, 2.7 percent other 
renewables, and 0.1 percent oil (EPA 2011d).  
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3.3 CULTURAL RESOURCES 

3.3.1 Laws, Ordinances, Regulations, and Standards 
Potential impacts on the cultural environment were assessed pursuant to Section 101(b)(4) of 
NEPA, which directs federal agencies to preserve important historical and cultural aspects of 
our nation’s heritage. Other applicable federal laws and regulations also were addressed, 
particularly Section 106 of the National Historic Preservation Act, which directs federal 
agencies to consider the effects of their undertakings on properties listed in or eligible for the 
National Register of Historic Places (National Register), in consultation with the Advisory 
Council on Historic Preservation, SHPO, and other interested parties, including tribes with 
traditional cultural affiliation with the Study Area. To be eligible for the National Register 
(Title 36, Code of Federal Regulations, Part 60), properties must be 50 years old (unless they 
are exceptionally important) and have national, state, or local significance in American 
history, architecture, archaeology, engineering, or culture. Historic properties may include 
places of traditional, religious, and cultural importance. They also must possess integrity of 
location, design, setting, materials, workmanship, feeling, and association, and meet at least 
one of four criteria: 

• Criterion A: be associated with significant historical events or trends 

• Criterion B: be associated with historically significant people 

• Criterion C: have distinctive characteristics of a style or type, or have artistic value, or 
represent a significant entity whose components may lack individual distinction 

• Criterion D: have yielded or have potential to yield important information  
BLM also complies with the Archeological Resources Protection Act of 1979 (ARPA), the 
Native American Graves Protection and Repatriation Act of 1990 (NAGPRA),), and the 
AIRFA when authorizing uses of public land. ARPA prohibits the collection of 
archaeological resources from public lands (and Indian lands) without a permit issued by the 
land managing agency, and establishes criminal and civil penalties for removal, sale, 
purchase, exchange, transportation, receipt, or offering of any archaeological resource 
obtained from public lands (or Indian lands) in violation of any provision, rule, regulation, 
ordinance, or permit under the act, or under any federal, state, or local law. BLM follows the 
ARPA implementing regulations (Title 43, Code of Federal Regulations, Part 7). 

NAGPRA establishes rights of Indian tribes to claim ownership and repatriation of human 
remains, funerary objects, sacred objects, and objects of cultural patrimony held or controlled 
by federal agencies and museums that receive federal funds. Intentional excavations and 
inadvertent discoveries of such items must follow plans developed in consultation with 
Native Americans. BLM follows the NAGPRA regulations (Title 43, Code of Federal 
Regulations, Part 10). 

AIRFA established a policy to protect and preserve for American Indians the inherent right 
of freedom to believe, express, and exercise their traditional religions, including but not 
limited to access to religious sites, use and possession of sacred objects, and freedom to 
worship through ceremonials and traditional rites. BLM complies with AIRFA by obtaining 
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and considering the views of Indian leaders when a proposed land use might conflict with 
traditional Indian religious beliefs or practices, and by avoiding unnecessary interference 
with Indian religious practices as projects are implemented. 

Because the transmission line route crosses State Trust land, the cultural resource studies also 
support ASLD compliance with the State Historic Preservation Act, which requires 
consultation with the SHPO about projects that could affect properties listed in or eligible for 
the Arizona Register of Historic places (Arizona Register). The criteria for listing in the 
Arizona Register, which is maintained by the Arizona SHPO, are identical to those for the 
National Register. The inventory of cultural resources also supports ASLD compliance with 
the Arizona Antiquities Act, which directs persons in charge of activities on state lands to 
report the discovery of archaeological, paleontological, and historical sites or objects that are 
at least 50 years old to the director of the Arizona State Museum, and to conduct studies of 
cultural resources on state land in accordance with permits issued by the museum. 

On State, County, city, and municipal lands, Arizona Revised Statute 41-844 protects human 
remains and associated funerary objects in unmarked graves and abandoned cemeteries that 
exceed 50 years in age. This statute also protects sacred ceremonial objects and objects of 
cultural patrimony on State lands that have special importance to American Indians. On 
private lands, Arizona Revised Statute 41-865 provides similar protection. In the event of 
discovery of such remains, the Director of the Arizona State Museum must be notified and is 
required to consult with Indian tribes, direct kin, or groups that can show a relationship to 
human remains through cultural affinity in order to determine the appropriate treatment of 
the remains and materials. 
3.3.2 Region of Influence (Area of Potential Effect) 
The region of influence for NEPA analyses is the geographic area within which a proposed 
project and analyzed alternative actions may affect resources. The concept is similar to the 
Area of Potential Effects (APE), which is defined by regulations implementing Section 106 
of the National Historic Preservation Act (Title 36, Code of Federal Regulations, Part 800) as 
the geographic area or areas within which an undertaking may alter the character or use of a 
property listed in or eligible for the National Register. The APE can vary for each type of 
potential direct, indirect, and cumulative impact on the cultural environment. 

Ground disturbing activities associated with construction have the highest potential for 
disturbing or destroying significant cultural resources. Accordingly, the APE for direct 
impacts was defined to include the construction zones of the Project, which would be 
confined to the ROW acquired for the Project, access roads that might extend outside the 
ROW, and any temporary construction easements. The exact and final ROW width has yet to 
be determined, but is expected to be 125 to 200 feet wide. Access roads for construction and 
maintenance would be within the ROW unless topography requires deviations, which would 
not be determined until final designs are prepared after conclusion of the EIS process. 
Similarly, the need for temporary construction easements would not be determined until final 
designs are prepared, but it can be anticipated that extra workspace could be required for 
pulling and tensioning the conductors where the line turns.  
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In regards of defining the APE, potential indirect impacts could result from (1) visual 
changes stemming from the introduction of transmission line structures and conductors into 
the settings of cultural resources, and (2) disturbance or vandalism due to increased public 
use resulting from vegetation clearing or new roads that enhance vehicle access to currently 
inaccessible areas. 

Archaeological sites that are primarily important for their potential to yield important 
information may not be affected by visual changes. The integrity of setting and feeling of 
some sites types, such as historic trails and roads, historic buildings and structures, and 
traditional cultural resources, can be important aspects of their historic values, which could 
be affected by visual changes. Through analyses conducted in accordance with the BLM’s 
visual resource management system, potential effects on cultural resources generally are 
evaluated at foreground and middle ground distances, which are defined as extending three to 
five miles. In conformance with that practice, the APE for cultural resources as related to 
visual impacts was defined as extending up to five miles beyond the Project Area. If 
warranted, this distance could be extended beyond five miles to analyze effects on specific 
sites or locations. 

Studies have demonstrated that, in rural settings, unauthorized artifact collectors and vandals 
are much more likely to have diminished the integrity of archaeological and historical sites 
near roads than sites in more remote settings (Ahlstrom et al. 1992; Nickens et al. 1981; 
Simms 1986; Spangler 2006; Spangler et al. 2006). Although the impacts of unauthorized 
collection and vandalism vary with distances from roads, the types and visibility of sites also 
are important factors. For example, historic structures are more vulnerable than artifact 
scatters. It is anticipated that the potential for such impacts would be greatest within 300 to 
600 feet of existing or new roads. 

3.3.3 Cultural History 
The cultural history of south-central Arizona is summarized in this section to provide a 
context for evaluating the cultural resources that could be affected by the Project (supporting 
technical reports include Kirvan et al. 2012; Rogge and Erickson 2007; Rogge et al. 2011). 
The cultural history of the area can be divided into several periods that reflect changing 
adaptations and lifeways, including Paleoindian, Archaic, Early Agricultural, Early Ceramic, 
Hohokam, Protohistoric, Ethnohistoric, and historic Euro-American periods. 

The earliest human occupation of southern Arizona by Paleoindian hunters and gatherers 
dates to approximately 11,000 to 12,000 B.C. Paleoindian populations migrated seasonally, 
exploiting indigenous plants for food and hunting game that included now extinct 
megafauna, such as mammoths, bison, horses, and camels. Evidence of Paleoindian 
occupation in south-central Arizona is limited to isolated spear points, but significant Clovis 
culture sites of the Paleoindian period have been found along the San Pedro River in 
southeast Arizona. Archaeological sites of the subsequent Archaic period (circa 7500 to 2100 
B.C.) are more common and have been documented in the valleys and foothills north of 
Phoenix. The Archaic period represents a continuation of a nomadic hunting and gathering 
lifeway, but one adapted to the climate of the Holocene period, which was warmer and dryer 
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than the late Ice Age climate of the Paleoindian period. Archaic subsistence strategies 
targeted a wide variety of animal and plant resources.  

During the Late Archaic/Early Agricultural period (circa 2100 B.C. to A.D. 50) some local 
populations in south-central Arizona began to grow domesticated crops, particularly maize, 
as early as 2100 B.C. Early farmers also encouraged the growth of a variety of other local 
seed-bearing plants, such as amaranth and goosefoot, but continued to rely heavily on 
hunting game and gathering indigenous plants for food. Although sizeable villages dating to 
this period have been found along the Santa Cruz River in the Tucson Basin, they may not 
have been occupied year round. Few comparable sites have been found in the Phoenix Basin. 

During the subsequent Early Ceramic period (A.D. 50 to 500), use of plain ware pottery 
containers became widespread, probably reflecting adoption of a more sedentary lifestyle. 
Around A.D. 500, red ware pottery began to be made, and villages of numerous pit houses 
were built around central plazas indicating multiple kin groups made a commitment to live 
together. That pattern seems to reflect increased reliance on farming, adoption of a more 
sedentary way of life, and the beginning of the Hohokam culture that occupied the region for 
about a millennium. 

The remains of the village-dwelling Hohokam farmers overwhelmingly dominate the 
archaeological record of south-central Arizona, including areas along the Agua Fria River in 
the Project Area. The Hohokam culture is noted for extensive irrigation systems built along 
the Salt and Gila rivers. Canals were much more limited along the Agua Fria River, but fields 
with terraces and “waffle gardens” marked by rock walls and alignments are common. The 
Hohokam occupation is divided into a Classic period (circa A.D. 1150 to 1450) and three 
earlier pre-Classic periods, each of which are subdivided into phases based on changing 
styles of artifacts, houses, and burials. The Hohokam culture collapsed or changed so 
drastically that it disappeared from the archaeological record 500 to 600 years ago, for 
reasons that are not yet fully understood. Archaeological evidence of the subsequent 
Protohistoric period (circa A.D. 1450 to 1700) in south-central Arizona is meager. 

Prehistoric archaeological sites within and near the Project Area are concentrated along the 
floodplain and terraces of the Agua Fria River and include village sites such as the Beardsley 
Canal site and Palo Verde Ruin, as well as remnants of agricultural fields and irrigation 
canals. Occupation appears to have been most intensive during the Hohokam pre-Classic 
period. Sites are sparser in upland areas away from the river and are limited primarily to 
artifact scatters and occasional rockshelters that reflect hunting and gathering of plant foods 
and raw materials, as well as travel through the region and short-term camps. 

Spanish explorers first passed through southeastern Arizona in the early sixteenth century, 
but did not stay, and subsequent colonization in the late sixteenth century focused on the 
northern Rio Grande River valley in New Mexico. The Ethnohistoric period of south-central 
Arizona began in the late 1600s when Jesuit priests and soldiers traveled north from Colonial 
Spanish settlements in Mexico. They found Tohono O’odham (Papago) and Sobaipuri living 
in the Tucson Basin and surrounding uplands, and about a half dozen villages occupied by 
the closely related Akimel O’odham (Pima) on the middle Gila River. Groups that came to be 
known as the Pee Posh (Maricopa) lived along the lower Gila and Colorado River Valleys, 
and they migrated upriver to join the Akimel O’odham during the nineteenth century. The 
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Salt River Valley within the Phoenix Basin was not intensively inhabited or used at that time 
because it was a contested zone between the territories of the Akimel O’odham villagers and 
their adversaries to the north and east—the Yavapai and Western Apache. Ethnohistoric 
evidence indicates that Yavapai occupied a vast territory overlapping the Project Area, 
stretching from Flagstaff in the northeast to Yuma in the southwest and Globe in the 
southeast, with the territories of three Yavapai subtribes (Tolkapaya, Kewevkapaya, and 
Wipukpaya) bordering each other in the vicinity of Lake Pleasant (Khera and Mariella 1983). 
Archaeological evidence of the protohistoric and early historic period in the Project vicinity 
is limited, but several artifact scatters near Lake Pleasant have been dated to that period. 
Those artifact scatters are sometimes associated with rockshelters and have been identified as 
Yavapai sites on the basis of distinctive types of pottery, small arrow points, and slab metates 
(Stokes 2011; Telles and McConnell 2000). 

The pace of settlement quickened after 1848, when land north of the Gila River was ceded to 
the United States at the end of the United States-Mexican War and was designated the New 
Mexico Territory. The United States acquired more land south of the Gila River in 1854 with 
the Gadsden Purchase. The Akimel O’odham and Pee Posh expanded their farms along the 
Gila River to supply food to the new immigrants, and, by the mid-1800s, they were an 
economic force and virtually the only effective military resistance against the Apache. 

The 1860s brought a mining boom and an end to the isolation of the territory. While Mexican 
and Anglo miners feuded with each other over access to gold deposits, water, and timber, 
they were united in their hostility toward the Apache and Yavapai who resisted the 
newcomers. In 1863, during the Civil War, the Arizona Territory was separated from the 
New Mexico Territory. In 1865, Fort McDowell was established in the lower Verde River 
Valley to subdue the Apache and Yavapai. The U.S. Army stimulated settlement by 
protecting miners and farmers and creating a market for food and supplies. The conflict with 
the Apache and Yavapai lasted more than a decade until the 1870s, when most of the 
resisting groups surrendered and were moved to reservations.  

In addition to mining, historical Euro-American interests in south-central Arizona focused on 
ranching, farming, and associated development of roads and railroads. Although Euro-
Americans had lived in the Tucson Basin since the Colonial Spanish era, they did not 
establish settlements in the Salt River Valley until the late 1860s when farmers began 
excavating irrigation canals in the Hohokam fields that had lain abandoned for about four 
centuries. Jack Swilling, with the backing of some residents of Wickenburg, a mining 
community 50 miles northwest of the Salt River Valley, organized the Swilling Irrigating and 
Canal Company and in 1867 began digging a canal following the traces of remnant Hohokam 
canals in an area that is now at the northeastern edge of Sky Harbor International Airport. 
The success of the first settlers along the canal brought others to the valley. Swilling often is 
called the Father of Phoenix because of his efforts to restore the agricultural splendor of the 
aboriginal Hohokam culture. 
Settlement of the Phoenix Basin was based primarily on irrigation agriculture, but Phoenix 
grew to be a commercial and governmental center and was designated as the capital of the 
Arizona Territory in 1889, after being in Prescott (1863-1867, 1877-1889) and Tucson 
(1867-1877). Settlement in the western part of the Phoenix Basin near the Project Area 
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followed settlement of the Phoenix area by a decade or two and also was based on farming. 
Early agricultural development was largely confined to the areas irrigated centuries before by 
the Hohokam along the lower Salt River and Gila River. The Buckeye Canal was in 
operation by 1886 and was the stimulus for the founding of the Town of Buckeye (originally 
called Sydney) in 1889 and the community of Liberty in 1895. The construction of the 
Arizona Canal led to the founding of other farming communities, including Peoria in 1888 
and Glendale in 1891. The completion of Roosevelt Dam on the Salt River in 1911 
stimulated further development by providing a more stable supply of water for irrigation and 
protection from floods that damaged canal headings. 

Agricultural development in the western Phoenix Basin north of the Buckeye Canal was 
thwarted by the limited availability of water, but attempts to develop an irrigation project 
along the lower Agua Fria River valley began in the 1880s. In the 1890s, William Beardsley 
and the Agua Fria Water and Land Company began building a diversion dam south of a stage 
stop called Frog Tanks (now beneath Lake Pleasant), but the structure was left unfinished 
until 1927 when it was completed in conjunction with the construction of Waddell Dam and 
the Beardsley Canal.  

The Santa Fe, Prescott & Phoenix Railway reached Phoenix in 1895, providing another link 
to a transcontinental railroad. Morristown was founded along the railroad as Vulture Siding 
and served the Vulture Mine southwest of Wickenburg. By 1897, the siding was being used 
by passengers traveling to Castle Hot Springs and the name was changed to Hot Springs 
Junction, and a post office was established. The name was subsequently changed to 
Morristown, to honor George Morris, the first local inhabitant who discovered the Mack 
Morris Mine. 

Wittmann originated as a flag stop along the railroad. The place was originally called Nada 
or Nadaburg, which was derived from the Spanish word nada, meaning nothing. A post 
office was established at Nada in 1920. As a community gradually developed, the name was 
changed in 1929 to Wittmann to honor one of the financial backers for rebuilding Walnut 
Grove Dam on the upper Hassayampa River after it was washed out by a flood. 

World War I gave a boost to agricultural development in the general Project Area when the 
supply of long-staple cotton from Egypt and Sudan was cut off and supplies from Georgia 
declined due to boll weevil infestation. Long-staple cotton was essential for manufacturing 
rubber tires and the war greatly increased the demand for tires. The Goodyear Tire & Rubber 
Company of Akron, Ohio, purchased 24,000 acres (more than an entire township) of 
undeveloped land west of the Agua Fria River and embarked on raising cotton for the 
company’s tire plants. Thousands of Mexican nationals and American Indians were recruited 
to work in the fields. Paul Litchfield managed Southwest Cotton, a wholly owned subsidiary 
of Goodyear, and the World War I farm headquarters and labor camps grew into a 
community that was named Litchfield Park. The town of Goodyear also was founded at that 
time. 

Cotton prices plummeted and production shrank after the war ended. A dispute over water 
rights between the upstream Waddell Dam project and Southwest Cotton was resolved in the 
mid-1930s in favor of the upstream project, and farmland irrigated by the Beardsley Canal 
continued to be developed. The onset of World War II again stimulated development in the 
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region. The Goodyear Aircraft Corporation built an aircraft plant employing 7,500 
employees (mostly women) as wartime production peaked. The Litchfield Naval Air Facility 
was established to test and deliver aircraft produced by Goodyear. During World War II, 
Luke Air Field also was established north of Litchfield Park, stimulating additional growth. 
The base trained more than 13,500 advanced pilots during the war, making it the largest such 
training facility in the country. 

Today LAFB continues to train fighter pilots, and farming continues to be pursued, but 
agricultural lands and undeveloped grazing lands in the western Phoenix Basin are now being 
rapidly urbanized. After World War II, Sunbelt retirement communities were developed. 
Youngtown, established in 1954, led the way, but Del Webb soon followed with Sun City, 
Sun City West, and most recently Sun City Grand. Circle City, an unincorporated 
development along US 60, is another of those retirement communities. El Mirage and 
Surprise are post-World War II towns that continue to grow. The sale of Goodyear Farms to 
the SunCor Development Company in 1987 is representative of the conversion of farmland 
to residential and commercial urban uses, facilitated by the completion of Interstate 10 and 
other freeways that have reduced driving times to the urban center of Phoenix. Upscale 
developers have turned their attention to the western Phoenix metropolitan area that is 
continuing to expand north toward Lake Pleasant and even to the west side of the White Tank 
Mountains and north of Sun City and Peoria. 

In summary, the cultural history of the region is long and complex. The Project Area; 
however, is arid with few reliable water sources, with the exception of the Agua Fria River, 
or other types of natural resources and did not occupy center stage for much of that history. 

3.3.4 Inventory Methods 
Initial studies to inventory and evaluate archaeological, historical, and traditional cultural 
resources in the APE were conducted in conjunction with siting studies for the transmission 
line and preparation of an application for the ACC. Those studies involved preparation of a 
cultural resource overview that compiled information about prior cultural resource studies 
and cultural resources recorded within a study area that covered approximately 400 square 
miles (Rogge and Erickson 2007). That overview was based primarily on information about 
prior studies and recorded cultural resources documented in the AZSITE Arizona 
Archaeological Site and Survey Database (AZSITE), which is a geographic information 
system database that includes records of the AZSITE Consortium members (Arizona State 
Museum (ASM), Arizona State University (ASU), Museum of Northern Arizona, and 
SHPO), and participating agencies such as BLM. The listing of National Register properties 
and selected reports of prior studies also were reviewed. The compiled information was 
considered in evaluating alternatives during the initial siting studies. 

Once the ACC route was certificated, a detailed records review (Class I inventory) compiled 
information about prior studies and recorded resources within two-mile wide corridors 
centered on the Proposed Action route within the ACC-certificated route for which a CEC 
was issued, and for two alternative routes addressed in this report. That information included 
AZSITE data as well as the results of other surveys and information on file at the BLM HFO 
and USBR Phoenix Area Office that has not yet been included in the AZSITE database. 
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General Land Office plats on file at the BLM State Office also were reviewed for indications 
of potential unrecorded historical resources. 

An intensive pedestrian (Class III) cultural resource survey of a study corridor 400 feet wide 
was conducted along the routes of the Proposed Action and Alternative 2 on public land 
adjacent to SR 74, as well as the route of the Proposed Action and the Sub-alternative. The 
required ROW is anticipated to be no more than 200 feet wide, but a wider area was surveyed 
to take into account potential mapping errors of prior surveys and to provide flexibility in 
siting the ROW to facilitate avoidance of impacts to cultural resources. No survey was 
conducted on public land along the Hayden-Rhodes Aqueduct of the CAP at the 
southwestern end of the Project because it had been intensively surveyed and subjected to 
data recovery investigations before the aqueduct was constructed. Because APS did not seek 
rights-of-entry to private lands at this phase of planning, no field survey was conducted on 
private lands. To fulfill its responsibilities under Section 106 and as a condition of a ROW 
grant, BLM would require Class III inventories of private lands to identify and assess the 
effects on any historic properties prior to development. 

3.3.5 Known Cultural Resources 
During the siting study for the Project and preparation of the CEC application, a cultural 
resource constraints analysis was conducted for an approximately 400-square-mile area 
(Rogge and Erickson 2007). Review of the AZSITE database identified 299 prior cultural 
resource studies, which included cultural resource surveys that covered approximately 
20 percent of the siting study area. The review identified 541 previously recorded 
archaeological and historical sites within the large siting area. Most of the prehistoric 
archaeological sites are scatters of artifacts representing short-term uses or temporary camps, 
but also included a major ground stone quarry and a few large habitation sites, including the 
Casa Piedras, Eastwing, and Beardsley Canal sites. Historic sites included trash scatters and 
sites related to mining, transportation, ranching, and farming, including the historic 
Beardsley Canal. Those sites reflect settlement of the area during the late nineteenth century 
and the first half of the twentieth century. Only one of those resources—the Morristown 
Store—is listed in the National Register or Arizona Register, but a large percentage of the 
other resources may be eligible for listing, primarily for their potential to yield important 
information about the prehistory and history of the area. 

A Class I inventory was prepared to update the earlier records review for an area 
encompassing the routes of the Proposed Action and Action Alternatives and a surrounding 
one-mile-wide buffer. Intensive pedestrian survey (Class III inventory) was conducted along 
the routes of the Proposed Action and Alternative 2 on public land managed by BLM 
adjacent to SR 74 and along the Proposed Action and Sub-alternative routes on State Trust 
land. 

3.3.5.1 Proposed Action 
The Class III survey of BLM and State Trust lands, in combination with prior surveys that 
overlap some of the private lands along the alignment, cover about 97 percent of a study 
corridor 400 feet wide along the Proposed Action route, leaving 64 acres on private land 
unsurveyed (Kirvan et al. 2012). About four percent of the prior survey coverage (68 acres) 
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was walked at intervals of 100 feet rather than 65 feet, which is currently considered a 
maximum interval for complete coverage.  

A total of 23 archaeological and historical sites have been identified within the 200-foot wide 
Proposed Action route ROW (Table 3.3-1). The sites include six prehistoric sites, 15 historic 
sites, and two sites with both prehistoric and historic components. Five of the sites are on 
public land managed by BLM, 17 are on state land, and one is on privately owned land. 

Final determination of National Register eligibility will be based on the results of Section 
106 consultations with the SHPO, ASLD, Indian tribes, and other interested parties, but it is 
recommended that nine of these sites be considered eligible for the National Register. Four of 
the six prehistoric sites and the two prehistoric components of the multi-component sites AZ 
T:3:350(ASM) and AZ T:3:351(ASM) are recommended eligible for the National Register 
under Criterion D for their potential to yield important information about the prehistoric 
occupation of the region. Prior data recovery studies at the most substantial of these sites, AZ 
T:3:10(ASM), documented evidence of habitation (two pit houses, one cobble structure, and 
abundant trash) and recovered three secondary cremations. That site, which is located on a 
terrace of the Agua Fria River, was interpreted as a seasonal Hohokam farmstead occupied 
intermittently between the Colonial and early Classic periods (circa A.D. 800 to 1300) 
(Green 1989). Although data recovery studies were conducted at that site in the 1980s, parts 
of the site likely remain intact. Three other Hohokam sites along the Agua Fria River, 
including sites AZ T:3:11 and multicomponent sites AZ T:3:350, and 351(ASM) also might 
have buried habitation features or could be temporary, limited activity sites.  

The Hohokam also probably intermittently occupied a rockshelter at site AZ T:3:325(ASM) 
in the uplands west of the river. Excavations at similar rockshelters in the vicinity indicate 
the Yavapai also commonly used these rockshelters long after the Hohokam era.  

There are two prehistoric sites in the uplands west of the Agua Fria River. Site AZ 
T:3:348(ASM) is a small outcropping of fine-grained basalt that was exploited for toolstone. 
All the artifacts at the site, except for a single potsherd, are flaked stone knapping debris. It is 
estimated that the site could contain several thousand artifacts. This site is considered eligible 
for the National Register under Criterion D for its potential to yield information on the use of 
raw material sources and initial manufacturing techniques for stone artifacts. The other site is 
a very sparse scatter of flaked stone without features, AZ T:3:349(ASM), and is ineligible for 
the National Register. 

Another prehistoric site, AZ T:6:42(ASM), had a rock ring, a rock pile, three scatters of 
flaked stone, and 13 isolated occurrences of artifacts dispersed across approximately 500 
acres along the east side of the Hassayampa River. Data recovery studies were conducted at 
the site before the Hayden-Rhodes Aqueduct and Hassayampa Pumping Plant, components 
of the CAP, were constructed. All or most of the site was subsequently disturbed or 
destroyed, and it is no longer considered eligible for the National Register. 

Three of the 15 historic resources, all previously recorded, are eligible for the National 
Register. The Santa Fe, Prescott & Phoenix Railway, which was completed from the Santa 
Fe main line at Ash Fork to Prescott in 1893 and between Prescott and Phoenix in 1895, was 
previously evaluated as eligible under Criterion A for its association with the history of 
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railroad transportation in Arizona. BNSF Railway continues to operate the line and historic 
materials have been replaced and the railroad has the appearance of a modern railroad. 

The Beardsley Canal also was previously evaluated as eligible for the National Register 
under Criterion A for its association with development of irrigation systems in the Phoenix 
Basin. Construction of the canal began in 1892 in conjunction with the construction of the 
Dyer Diversion Dam on the Agua Fria River, but construction of the dam and canal stopped 
in 1895 due to flooding and financial difficulties. The canal was completed in 1926 and 1927 
in conjunction with construction of the Frog Tanks Dam (subsequently renamed Waddell 
Dam). The proposed route also would span the historic Beardsley Canal (three times).  

US 60/70/89 was previously evaluated as eligible for the National Register under Criterion 
D, for its potential to yield important information about the historic state highway system 
developed between 1921 and 1955. In 1913, the precursor of the highway was described as a 
very bad road parallel to the Santa Fe, Prescott & Phoenix Railway, but by 1922 it was 
categorized as an improved gravel road and was paved and designated a state highway by 
1935. 

The other 12 historical sites are evaluated as ineligible for the National Register. Four of 
those sites are dumps or scatters of domestic trash with no features other than artifact 
concentrations: AZ T:2:145, 146, 147(ASM), and AZ T:3:347(ASM). Another scatter of 
domestic trash at site AZ T:2:144(ASM) is associated with a small concrete-lined basin of 
undetermined function. The trash at those sites dates between the 1920s and 1960s, and the 
origin of the trash is unknown. The three rock features at the historic component of site 
AZ T:3:350(ASM) are enigmatic and the trash is limited. Further study of those sites is 
unlikely to yield important information and no other historic values warranting preservation 
have been identified. The trash scatter at the multi-component site AZ T:3:351(ASM) is 
older, dating from circa 1880 to 1910, and may relate to the first attempt to construct the 
Beardsley Canal. Because further study of the historic component (and the prehistoric 
component) has potential to yield important historical information, the site is evaluated as 
eligible for the National Register under Criterion D.  

Six of the remaining historic resources are roads. No artifacts have been recorded along two 
of those: AZ T:3:200 and 201(ASM). A few artifacts have been recorded along segments of 
the four other two-track roads: AZ T:2:148(ASM), AZ T:3:344, 346, and 352(ASM). Those 
minor local roads probably date to the first half of the twentieth century. Further study of 
those roads is unlikely to yield important information and no other historic values warranting 
preservation have been identified. 

Site AZ T:3:345(ASM) has a prospect shaft approximately 20 feet deep and a few cans. The 
site appears to postdate 1940. Further study of the site is unlikely to yield important 
information and no other historic values warranting preservation have been identified. 

3.3.5.2 Alternative 1 
In addition to granting a ROW for the Proposed Action route, Alternative 1 would amend the 
BLM Bradshaw-Harquahala RMP to designate a 0.5-mile wide multiuse utility corridor on 
BLM-managed public land crossed by the Proposed Action route along the north side of 
SR 74, as well as the entire BLM parcel crossed by the Proposed Action route south of SR 
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74. Twenty-one prior cultural resource surveys have covered an estimated 32 percent of the 
land in the proposed multiuse utility corridor on the north side of SR 74 and seven prior 
surveys covered approximately 28 percent of the proposed multiuse utility corridor south of 
SR 74 outside the 400-foot-wide study corridor surveyed along the routes of the Proposed 
Action and Alternative 2.  

Those prior surveys discovered one historical site (Table 3.3-1) in addition to the five sites 
encountered by the Class III survey (AZ T:3:325, 345, 346, 347, and T:3:348(ASM)). Site 
AZ T:3:331(ASM), located on the north side of SR 74, is a scatter of 1930s to 1940s trash 
that might represent an ephemeral camp. The site was previously evaluated as having no 
historic values that would make it eligible for the National Register. In addition, the historic 
road designated AZ T:3:201(ASM) is crossed by the Proposed Action route south of SR 74, 
but continues into the proposed multiuse utility corridor on the north side of the highway. 

These seven sites within the 0.5-mile wide multiuse utility corridor are in addition to the 
other 17 sites along the Proposed Action route, under Alternative 1.  

3.3.5.3 Alternative 2 
Thirty-six prior surveys in combination with the Class III survey for the Proposed Action 
route covered an estimated 90 percent of a study corridor 400 feet wide along the Alternative 
2 route (leaving approximately 172 acres unsurveyed).  

Nineteen archaeological sites and historical resources were identified along the 200-foot 
wide Alternative 2 route (Table 3.3-1). No additional sites have been recorded along the 
segment of the Alternative 2 route south of SR 74 that diverges from the Proposed Action 
route.  

Like Alternative 1, Alternative 2 also would designate the entire BLM parcel crossed by 
Alternative 2 south of SR 74 as a multiuse utility corridor. About 28 percent of that proposed 
multiuse utility corridor has been surveyed for cultural resources, and none have been found. 

3.3.5.4 Alternative 3 
Thirty-nine prior surveys in combination with the Class III survey for the Proposed Action 
route covered an estimated 77 percent of a study corridor 400 feet wide along the Alternative 
3 route (leaving approximately 407 acres unsurveyed). Sixteen archaeological and historical 
resources have been recorded within the 200-foot-wide ROW along the Alternative 3 route, 
including 4 prehistoric sites and 12 historic resources (Table 3.3-1).  

The prehistoric sites include one that also is along the Proposed Action and Alternative 2 
routes, AZ T:6:42(ASM). As described above, data recovery studies were conducted at that 
site before the Hayden-Rhodes Aqueduct and Hassayampa Pumping Plant, components of 
the CAP, were constructed and all or most of the site was subsequently disturbed or 
destroyed and it is no longer considered eligible for the National Register. 

The other prehistoric sites are Hohokam farmsteads, T:3:19(ASM), T:3:20(ASM), and 
T:3:21(ASM), are located near the Agua Fria River. These sites are considered eligible for 
the National Register for their potential to yield important information. Data recovery studies 
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were conducted at T:3:21(ASM) in the 1980s, but it was only partially excavated and parts of 
the site probably remain partially intact (Green 1989).  

All 12 historical resources are also along the Proposed Action route and are described above. 
Those resources include the National Register-eligible Santa Fe, Prescott & Phoenix 
Railway, Beardsley Canal, and US 60/70/89. The other nine historical resources are 
evaluated as ineligible for the National Register because further study is unlikely to yield 
important information and no other historic values warranting preservation of those resources 
have been identified. Those ineligible historic resources include four dumps or scatters of 
circa 1920s to 1960s domestic trash: AZ T:2:144, 145, 146, and 147(ASM). Five of the other 
ineligible historic resources are minor local roads, AZ T:2:148(ASM), AZ T:3:200, 201, 344, 
and 352(ASM). Sites AZ T:3:200 and 201(ASM) were previously recorded near SR 74, but 
maps indicate that the roads extend 2 miles to the south and cross the Alternative 3 route.  

3.3.5.5 State Trust Land Route Variation Sub-alternative 
A records review of the four-mile-long State Trust lands Route Variation Sub-alternative 
identified no prior cultural resource survey within a 400-foot-wide study corridor along that 
Sub-alternative, and no prior cultural resource studies within one mile of the route variation 
in addition to those identified by the records review for the Proposed Action and Action 
Alternative routes. The records review also identified no additional archaeological or 
historical sites recorded in the 400-foot-wide study corridor or within one mile.  

The State Trust lands Route Variation Sub-alternative was defined after the Class III field 
survey was completed, and therefore it has not been intensively surveyed for cultural 
resources. It is estimated that about 86 percent of the Proposed Action route using the State 
Lands Route Variation Sub-alternative, rather than the originally proposed alignment 
(Primary Segment), has been surveyed for cultural resources, leaving about 194 acres of 
State Trust land and 64 acres on private land unsurveyed. One historic resource, AZ 
T:2:144(ASM), has been recorded along this route (Table 3.3-1). This site is not eligible for 
the National Register and was described under the Proposed Action. 

3.3.5.6 Primary Segment Common to All Action Alternatives 
There are four sites along the Primary Segment (AZ T:2:144, 145, 146, and 147). These are 
discussed under the Proposed Action and presented in Table 3.3-1. All are historic sites not 
eligible for inclusion on the National Register. 
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Table 3.3-1 Known Cultural Resource Sites along the Proposed Action and Action 
Alternative Routes, including the Sub-alternative 

SITE 
NUMBER / 

NAME  
SITE TYPE 

NATIONAL 
REGISTER 

STATUS 

PROPOSED 
ACTION 

ALT. 
1 

ALT. 
2 

ALT. 
3 

AZ T:3:331(ASM) Historic camp Not eligible   X   

Santa Fe, Prescott 
& Phoenix Railway 
AZ N:3:32(ASM) 

Historic railroad 
Eligible, 
Criterion A 

X + X X 

AZ T:3:10(ASM) 
AZ T:3:9(ASU) 

Prehistoric 
farmstead  

Eligible 
Criterion D, data 
recovery 
conducted in 
1980s  

X + X  

AZ T:3:11(ASM) 
Prehistoric 
artifact scatter  

Eligible, 
Criterion D 

X + X  

AZ T:3:19(ASM) 
AZ T:3:17(ASM) 

Prehistoric 
farmstead 

Eligible, 
Criterion D 

   X 

AZ T:3:20(ASM) 
AZ T:3:18(ASM) 

Prehistoric 
farmstead 

Eligible, 
Criterion D 

   X 

AZ T:3:21(ASM) 
AZ T:3:6(ASM) 
AZ T:3:6(ASU) 

Prehistoric 
farmstead 

Eligible Criterion 
D, data recovery 
conducted in 
1980s 

   X 

Beardsley Canal 
AZ T:3:55(ASM) 

Historic 
irrigation canal  

Eligible, 
Criterion A 

X + X X 

AZ T:3:200(ASM) Historic road Not eligible X + X X 
AZ T:3:201(ASM) Historic road Not eligible X X X X 

AZ T:3:325(ASM) 
SVM-13 

Prehistoric rock 
shelter with 
artifacts 

Eligible, 
Criterion D 

X X X  

AZ T:2:144(ASM) 
SVM-1 

Historic concrete 
basin with 
artifacts 

Not eligible X** + X** X** 

AZ T:2:145(ASM) 
SVM-2 

Historic 
domestic trash 

Not eligible X* + X* X* 

AZ T:2:146(ASM) 
SVM-3 

Historic 
domestic trash 

Not eligible X* + X* X* 

AZ T:2:147(ASM) 
SVM-4 

Historic 
domestic trash 

Not eligible X* + X* X* 
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SITE 
NUMBER / 

NAME  
SITE TYPE 

NATIONAL 
REGISTER 

STATUS 

PROPOSED 
ACTION 

ALT. 
1 

ALT. 
2 

ALT. 
3 

AZ T:2:148(ASM) 
SVM-7 

Historic road 
with artifacts 

Not eligible X + X X 

AZ T:3:344(ASM) 
SVM-8 

Historic/modern 
roads with 
artifacts 

Not eligible X + X X 

AZ T:3:345(ASM) 
SVM-9 

Historic/modern 
prospecting 

Not eligible X X   

AZ T:3:346(ASM) 
SVM-10 

Historic road 
with artifacts 

Not eligible X X   

AZ T:3:347(ASM) 
SVM-11 

Historic 
domestic trash 

Not eligible X X   

AZ T:3:348(ASM) 
SVM-12 

Prehistoric 
toolstone 
procurement site 

Eligible, Criterion 
D 

X X   

AZ T:3:349(ASM) 
SVM-14 

Prehistoric 
artifact scatter 

Not eligible X + X  

AZ T:3:350(ASM) 
SVM-16 

Prehistoric 
artifact scatter 
and historic rock 
features with 
artifact scatter 

Eligible, 
Criterion D 

X + X  

AZ T:3:351(ASM) 
SVM-17 

Prehistoric and 
historic artifact 
scatters  

Eligible, 
Criterion D 

X + X  

AZ T:3:352(ASM) 
SVM-18 

Historic road 
with artifacts 

Not eligible X + X X 

AZ T:6:42(ASM) 
AZ T:6:2(ASU) 

Prehistoric rock 
features with 
artifacts 

Data recovery 
completed, site 
likely destroyed 

X + X X 

US 60/70/89 
AZ V:2:101(ASM) 
AZ C:2:174(ASM) 
AZ I:3:10(ASM)  

Component of 
historic state 
highway system 

Eligible, 
Criterion D 

X + X X 

Total 23 7+ 19 16 
*These three sites are along the Primary Segment Sub-alternative 
**This site is along both the State Trust Land Route Variation Sub-alternative and the Primary Segment  
+These sites are within the 0.5-mile wide multiuse utility corridor only; this alternative also includes the Proposed Action 
route and 17 associated sites outside the proposed 0.5-mile corridor 
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3.3.6 Cultural Resources Sensitive to Indirect Visual Impacts 
Some types of cultural resources outside the direct construction impact zones could be 
sensitive to visual impacts of a new transmission line if their settings are an important aspect 
of their historic values. Such resources could include historic properties with special 
designations to promote their preservation, such as BLM-designated areas of critical 
environmental concern; properties listed in the National Register or Arizona Register; and 
interpretive sites or other properties for which there is substantial agency, tribal, or public 
sentiment for preservation of the property and its setting. Resources potentially sensitive to 
visual impacts were identified to a distance of five miles from the Proposed Action and 
Action Alternative routes by reviewing the AZSITE Cultural Resources Inventory, National 
Register listings, maps of the Project vicinity, and selected prior studies, particularly a study 
conducted to identify the 20 prehistoric and historic resources that best illustrate the heritage 
of the western Phoenix Basin (Rodgers and Dallett 2000). In addition to the Beardsley Canal 
and the Santa Fe, Prescott & Phoenix Railway identified in the records review for the routes 
of the Proposed Action and Alternatives 2 and 3, the review identified six other resources 
within the 5-mile visual APE (Table 3.3-2). 

As discussed above, prior evaluations have concluded that the Santa Fe, Prescott & Phoenix 
Railway and the Beardsley Canal are eligible for the National Register under Criterion A. 
The BNSF Railway continues to operate the railroad, which has been upgraded and original 
materials have been replaced and the adjacent US 60/70/89, which has been upgraded and 
has the appearance of a modern highway, has altered the setting of the railroad within the 
visual APE, which crosses relatively level terrain and does not exhibit any of the topographic 
engineering challenges of the northern part of the line, which led the railroad to be 
nicknamed the Peavine. 

The Maricopa Water District continues to operate the Beardsley Canal, which has been 
upgraded and has the appearance of a modern irrigation canal in the APE. The setting of the 
canal has been altered by the parallel modern CAP New Waddell Canal that transports water 
in and out of Lake Pleasant from the Hayden-Rhodes Aqueduct. 

The Morristown Store is on the northeast side of US 60/70/89 about four miles northwest of 
where a common segment of the routes of the Proposed Action and Alternatives 2 and 3 
would cross the highway. The store was built in the 1890s and is located along the Santa Fe, 
Prescott & Phoenix Railway near the railroad’s junction with Castle Hot Springs Road. The 
building was used at times as a department store, hotel, boarding house, and post office, and 
was listed in the National Register in 1991 under Criterion A. 

The Surly site is the remnants of a Hohokam field and irrigation canal system that used water 
from the western channel of New River. The site, which is about three miles southeast of the 
Morgan Substation, covers about 110 acres and was evaluated as eligible for the National 
Register for its potential to yield important information (Criterion D). Data recovery studies 
were conducted to mitigate the impacts of potential inundation of the site behind New River 
Dam, a flood control structure built by the U.S. Army Corps of Engineers. Those studies 
documented that the site probably was used seasonally during the Sedentary period (circa 
A.D. 1000 to 1150). The Hayden-Rhodes Aqueduct was subsequently built along the 
northern edge of the field system. 
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Table 3.3-2 Cultural Resources Potentially Sensitive to Visual Impacts 

SITE NAME/NUMBER DESCRIPTION 
NATIONAL 
REGISTER 

ELIGIBILITY 

1 
Santa Fe, Prescott & 
Phoenix Railway  
AZ N:3:32 (ASM) 

Historical railroad, completed between Prescott and 
Phoenix in 1895 

Eligible, Criterion A 

2 
Beardsley Canal  
AZ T:3:55(ASM) 

Main irrigation canal of Maricopa Water District 
completed in 1927 in conjunction with construction 
of Waddell Dam 

Eligible, Criterion A 

3 Morristown Store 
1890s building used at various times as department 
store, hotel, boarding house, and post office 

Listed 1991, Criterion A 

4 
Surly Site  
AZ T:4:13(ASM) 

Small intact Hohokam irrigation system that used 
water from the western channel of New River 

Eligible, Criterion D 

5 
Calderwood Butte 
Archaeological District 

Cluster of prehistoric archaeological sites in 
vicinity of Calderwood Butte, including large 
Hohokam village sites of Casa de Piedras 

Recommended eligible, 
Criterion D; nomination 
drafted in 1970s but not 
submitted for listing 

6 
Seymour III  
AZ T:2:27(ASM) 

Circa 1879-1880 mining settlement with stamp mill 
that processed ore from Vulture Mine 

Recommended eligible, 
presumably Criterion D 

7 New Waddell Dam, CAP 
Dam built between 1987 and 1992 to store and 
regulate Colorado River water imported by the 
Hayden-Rhodes Aqueduct 

Not yet of historic age 

8 
Agua Fria and New River 
Siphons, CAP 

Features of the Hayden-Rhodes Aqueduct built 
between 1975 and 1978 to transport flows of 
aqueduct beneath the Agua Fria River and New 
River  

Not yet of historic age 

Note: These sites are along or within five miles of the routes of the Proposed Action, the Action Alternatives, and the Sub-
alternative. 

 

In the 1970s, a cluster of prehistoric archaeological sites along the Agua Fria River 
approximately four to five miles south of the Project Area was defined as the Calderwood 
Butte Archaeological District. A National Register nomination was drafted for the district but 
never submitted for listing. The City of Peoria has designated the butte as a preserve, but 
housing developments have been built at the southern and eastern bases of the butte. The 
largest of the many sites within the district appears to be a large Hohokam village site known 
as Casa de Piedras. That site and others within the district have been damaged by 
unauthorized excavation, but many sites in the district are still likely to retain sufficient 
integrity that they could yield important information about the prehistoric occupation of the 
area and therefore are eligible for the National Register under Criterion D. 
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The Seymour III site is the relatively well preserved archaeological remnants of a historic 
mining settlement about four miles northwest of a segment of the transmission line common 
to the Proposed Action and Alternatives 2 and 3. Between 1879 and 1880, a stamp mill was 
operated at Seymour to process gold ore from the famous Vulture Mine. The site has 
remnants of the stamp mill foundation, two blacksmith work areas, and a large scatter of 
historical artifacts. The site recorder recommended that the site be considered eligible for the 
National Register under Criterion D for its potential to yield important information. 

Three of the 20 prehistoric archaeological and historical resources that Rodgers and Dallett 
(2000) identified as best illustrating the cultural heritage of the western Phoenix Basin 
included features of the CAP: New Waddell Dam and the Agua Fria and New River siphons 
of the Hayden-Rhodes Aqueduct. The New Waddell Dam, constructed between 1987 and 
1992, replaced the original, smaller Waddell Dam and was designed to store and regulate 
water imported from the Colorado River by the Hayden-Rhodes Aqueduct. The Agua Fria 
and New River siphons, built between 1975 and 1978, are features of the Hayden-Rhodes 
Aqueduct that transport water flows beneath the Agua Fria River and New River to avoid 
damage by flood flows. The siphons reflect one of the many challenges that had to be met 
during the design and construction of the CAP, which provides a water supply vital for the 
growing Phoenix and Tucson metropolitan areas and the agricultural economy of south-
central Arizona. Those structures might very well be considered historically significant in the 
future, but they are not yet of historic age (50 years old or older). 

3.3.7 Native American Land Use and Cultural Affiliation 
The BLM is consulting with federally recognized Indian tribes that have a cultural affiliation 
based on traditional use, ancestral ties, and/or oral histories associated with the Study Area. 
These tribes include O’odham groups who currently reside at the Salt River Pima-Maricopa 
Indian Community, Gila River Indian Community, Ak-Chin Indian Community and Tohono 
O’odham Nation; Yavapai residing at the Yavapai Prescott Indian Tribe, Fort McDowell 
Yavapai Nation, and Yavapai-Apache Nation; and the Hopi Tribe.  

O’odham people who lived in the Salt River Valley during historic times were also known as 
the Pima or Akimel O’odham. Pima settlements were concentrated along the Salt and Gila 
Rivers, but their inhabitants frequently traveled into the desert to hunt game and gather wild 
plant foods (Fontana 1983). The Study Area was at the northwestern edge of Pima territory, 
where people hunted deer and rabbits and gathered cactus fruits and other natural resources.  

Groups of the Southeastern Yavapai inhabited portions of the Bradshaw Mountains and 
Hieroglyphic Mountains to the north of the Study Area and likely traveled into the area to 
hunt game and gather wild plant foods (Khera and Mariella 1983). The Yavapai were more 
mobile than the Pima and traveled widely to exploit a variety of food resources. They also 
grew crops at locations with sufficient water, such as the Castle Hot Springs area northwest 
of present-day Lake Pleasant. Archaeological surveys and investigations have documented 
Yavapai sites in areas near Lake Pleasant (Keller et al. 1998; Stokes 2011).  

The “Four Southern Tribes” (O’odham and Pee Posh), which include the Ak-Chin Indian 
Community, Gila River Indian Community, Salt River Pima-Maricopa Indian Community, 
and Tohono O’odham Nation are recognized as being culturally affiliated with the prehistoric 
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late Archaic Transition and Hohokam cultures of the Phoenix Basin. The Hopi Tribe also 
claims cultural affiliation with the Archaic and Hohokam cultures because traditional stories 
of some Hopi clans indicate they migrated to the current Hopi villages from the south. The 
Pee Posh (Maricopa) are recognized as having cultural affiliation with the prehistoric Patayan 
culture of the lower Gila River valley.  

The Yavapai are recognized as having cultural affiliation with the prehistoric Patayan culture 
of upland desert areas of west-central Arizona. Early Euro-American explorers, as well as 
ethnohistorians and ethnologists documented that the project area was at the southern 
margins of the territory occupied by the Yavapai during the historic period.  

3.4 GEOLOGY AND MINERALS 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Geology and Minerals, Sun Valley to Morgan 500/230kV 
Transmission Line Project (URS 2012c). The contents of that report are used essentially 
verbatim below, and without specific reference. Further, references made in that report are 
repeated herein without independent review. 

3.4.1 Laws, Ordinances, Regulations, and Standards 
Permitted activities that may affect or be affected by geologic resources and geologic hazards 
are governed primarily by local jurisdictions. The conservation elements and seismic safety 
elements of city and county general plans contain policies for protection of geologic features 
and avoidance of hazards, but do not specifically address transmission line construction 
projects. Local grading ordinances establish detailed procedures for construction. The 
following section provides a summary of international, federal, state, and local laws, 
regulations, and standards that govern permitted activities that may affect or be affected by 
geology and minerals in the Study Area. 

International Building Code – The 2006 International Building Code (IBC) is a model 
building code developed by the International Code Council (ICC). The IBC sets rules 
specifying the minimum acceptable level of safety for constructed objects such as buildings. 
It has been adopted throughout most of the United States. The IBC has no legal status until it 
is adopted or adapted by government regulation. The IBC was developed to consolidate 
existing building codes into one uniform code that provides minimum standards to ensure the 
public safety, health, and welfare insofar as they are affected by building construction and to 
secure safety to life and property from all hazards incident to the occupancy of buildings, 
structures, or premises. The IBC replaced the Uniform Building Code (UBC) in 2000. 

Federal Land Policy and Management Act of 1976, as amended – FLPMA established 
policies and goals to be followed in the administration of public lands by the BLM. The 
intent of FLPMA is to protect and administer public lands within the framework of a 
program of multiple-use and sustained yield, and to maintain environmental quality. 
Particular emphasis is placed on protection of the quality of scientific, scenic, historic, 
ecological, environmental, air and atmospheric, water resources, and archeological values. 
FLPMA dictates how BLM regulates mineral resources extraction on BLM land. 
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Classification and Multiple Use Act of 1964 – This act authorized the Secretary of the 
Interior to classify and manage BLM land for retention or disposal and for multiple use, 
including specification of dominant uses and preclusion of inconsistent uses in an area. 

Mining and Mineral Policy Act of 1970 – This act declared that the federal government 
policy is to encourage private enterprise in the development of a sound and stable domestic 
mineral industry and in orderly and economic development of mineral resources, research, 
and reclamation methods. 

Other relevant laws and regulations include the following:  

• Mining Law of 1872 as amended, 30 USC § 22 et seq. 

• Public Law 167 of 1955, 30 USC § 601 et seq. 

• National Materials and Minerals Policy Research Development Act of 1980 

• Materials Act of 1947, 30 USC § 601, as amended 

• Mineral Leasing Act of 1920, as amended, 30 USC § 181 et seq. 

• Mineral Leasing Act for Acquired Lands of 1947, as amended, 30 USC § 351 et seq. 

• Section 402 of Reorganization Plan No. 3 of 1946 

• 43 CFR 3400, 3500, 3600, 3715, 3802, and 3809 

3.4.2 Regional and Local Geology 
The Basin and Range topography of central Arizona consists of broad alluvial valleys or 
basins, bordered by mountainous terrain of igneous, metamorphic, and sedimentary rocks. 
The basins are broad and low sloping. Beneath the basin floor are permeable unconsolidated 
to moderately consolidated alluvium or loosely compacted alluvial sand and gravel. 
Alluvium fills the basins to depths of as much as 10,000 feet. The valleys are deeply filled 
with alluvium that has eroded from adjacent mountains during the last 10 million years. This 
aggradation has been driven by tectonism and climate change, although regional tectonic 
stability within the last five million years suggests that climate change is the more recent 
dominant driving force (Arizona Geological Survey [AZGS] 1987; AZGS 1988a; AZGS 
1988b) (see the Environmental Resource Report for Air Quality and Climate Change for 
additional information, URS 2012b). 

The Project is located within the northwestern margin of the Phoenix Basin. Most of the 
bedrock exposed within the Study Area is confined to the Saddleback Mountain area of the 
southeastern Hieroglyphic Mountains. It is composed of schist, metamorphosed granite, and 
rhyolite with some outcrops of basalt (Figure 3.4-1). Landforms in this area include alluvial 
fans, pediments, and stream terraces that lie between the Agua Fria and Hassayampa Rivers 
(AZGS 1987; AZGS 1988a; AZGS 1988b). Ephemeral streams originating in the 
Hieroglyphic Mountains flow southward into the basin and then southeast toward the Agua 
Fria River. Other ephemeral streams flow southwest to the Hassayampa River. Drainages 
located near Wittmann originate on the tread of an early Pleistocene terrace of the 
Hassayampa River and flow southeastward toward the Agua Fria River (AZGS 1994). 
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Most of the Study Area is underlain by coalesced alluvial fans. Alluvial fans in the upper 
piedmont are moderately dissected by drainages resulting in topographically distinct 
landforms. In contrast, lower piedmont fan surfaces are less dissected by streams, and 
different aged deposits merge into one relatively smooth basin floor. The distribution of 
alluvial deposits in the Study Area is similar to that found throughout the Phoenix Basin: late 
Tertiary and early to middle Quaternary fan deposits (Qo) are located close to the mountain 
front whereas late Quaternary deposits are pervasive in the lower piedmont areas (Q) (Table 
3.4-1). The oldest piedmont deposits tend to be river terraces found along the larger rivers 
(e.g., Salt, Agua Fria, and Hassayampa rivers) that are older than 1 million years. Younger 
landforms tend to be alluvial fans derived partly from degrading older fans in the upper 
piedmont. Throughout the Quaternary, the piedmonts have experienced overall degradation 
with episodic periods of aggradation or stability (AZGS 1994). 

Table 3.4-1 Study Area Geologic Unit Symbol, Description, and Age 

UNIT 
SYMBOL UNIT DESCRIPTION UNIT AGE 

Q Surficial deposits  Holocene to middle Pleistocene 

Qo Older surficial deposits Middle Pleistocene to latest Pliocene 

Tsy Sedimentary rocks Pliocene to middle Miocene 

Tb Basaltic rocks Late to middle Miocene 

Tsm Sedimentary rocks Middle Miocene to Oligocene 

Tv Volcanic rocks Middle Miocene to Oligocene 

Xms Metamorphic rocks Early Proterozoic  

Xmv Metavolcanics Early Proterozoic 

Xg Granitoid rocks Early Proterozoic  

 

Near Morristown and southward is an area where basin deposits are highly dissected by 
tributary streams to the Hassayampa River. These are erosional landforms where overlying 
Quaternary deposits have been eroded exposing older sediments. These surface sedimentary 
rocks (Tsy) are composed of late Tertiary sediment. Stream cuts expose moderately sorted 
sands, gravels, cobbles, and boulders with gently dipping beds. These deposits are commonly 
cemented with calcium carbonate; some calcareous horizons are greater than 5 meters thick. 
These sediments were deposited after the waning stages of Basin and Range faulting (AZGS 
1988a; AZGS 1988b). 

The Middle Tertiary volcanic sequence includes basaltic or andesitic flows basaltic rocks 
(Tb), rhyolite, and tuff with interbedded sedimentary rocks (Tsm) derived from the sequence. 
Mafic flows occur near the base of the Tertiary section throughout the region (volcanic 
rocks) (Tv) (AZGS 1988a; AZGS 1988b). The basaltic to andesitic flows are depositionally 
overlain by a sequence of yellowish tuff and altered rhyolite. These rocks are slope forming 
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and probably correlative with the San Domingo rhyolite of the Vulture and Wickenburg 
Mountains west of the Study Area. 

The oldest rocks in the Study Area are Proterozoic metaigneous and metasedimentary rocks 
that form outcrops above the extensive basin fill largely in the southern Hieroglyphic 
Mountains. These are as follows: 

• Schist and phyllite derived from sedimentary rocks (Xms) 

• Amphibolite derived from mafic igneous rocks (Xmv) 

• Variably foliated granite and granodiorite (Xg) (AZGS 1988a; AZGS 1988b) 

3.4.3 Geological Hazards 
Geologic hazards in the Study Area are subsidence and related earth fissures, seismic events, 
and mass movements. 

3.4.3.1 Subsidence and Earth Fissures 
Subsidence 
Subsidence is the settling of the ground surface due to compaction (consolidation) of 
underlying unconsolidated (loosely packed) sediments. Subsidence is most common in 
uncompacted soil, thick unconsolidated alluvial material, and improperly constructed 
artificial fill. Subsidence due to groundwater withdrawal is possible, particularly in the 
southeast portion of the Study Area, due to substantial pumping in the Phoenix Basin. Major 
cones of depression have developed where groundwater levels have declined more than 300 
feet between LAFB and the White Tank Mountains. Continued and/or increased groundwater 
withdrawal or dewatering may cause an overdraft condition (where groundwater removal 
exceeds recharge), resulting in subsidence. If that occurs, signs of subsidence could be 
observed. Groundwater levels at most of the index wells in the Study Area show slightly 
increasing or decreasing trends. The increase or decrease in water level over time at these 
wells is 15 feet or less. Many years or decades may be needed for the effects of excessive 
removal of groundwater to be manifested. 

Subsidence and earth fissures are geological events that are accelerated by long-term 
extraction of groundwater, and they represent a disruption of a natural equilibrium. The water 
table in various areas of the state has dropped significantly. South-central Arizona is the main 
area of the state affected by subsidence. The geological conditions of the area are such that 
an over pumping of the underlying stores of water can result in the settling of the land or 
subsidence. Subsidence occurs gradually and spreads over wide areas. Subsidence is more 
likely to be a problem in areas underlain by clay-bearing layers and where the water table has 
decreased 100 feet or more. Subsidence also results from oil and gas withdrawal, the removal 
of rock during underground mining operations, and the drainage of marshlands (Gelt 1992; 
AZGS 2007; AZGS 2011a; AZGS 2011b). The Environmental Resource Report for Water 
Resources (URS 2012c) does not indicate the water table has dropped 100 feet or more in the 
Study Area. 
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A related phenomenon, earth fissures are the most visible manifestation of land subsidence. 
They can then grow considerably by water erosion. Gullies or trenches may be up to 50 feet 
deep and 10 feet wide, with the fissure extending hundreds of feet below the surface. The 
fissure may range in length from a few hundred feet to over 8 miles. The average length of a 
fissure is measured in hundreds of feet (Gelt 1992).  

Fissures develop because of differential subsidence or compaction. How the land settles 
depends upon characteristics of the underlying basin. The bedrock may include various 
irregularities such as ridges, hills, or fault scarps that are completely covered by alluvial fill 
of sand, gravel, and clay. The compaction of the alluvial fill over such bedrock features may 
be uneven and result in fissuring, especially if the bedrock is less than 300 meters below the 
surface. Fissuring may result from other conditions as well. A variation in the type and 
thickness of the alluvium might explain the occurrence of fissuring. These alluvium 
characteristics may vary within a basin. Variations in water-level decline can also influence 
fissuring. Once fissuring begins in an area the process tends to continue, increasing in 
number and length, with fissures forming adjacent and parallel to older fissures. Fissures 
spread at uneven rates and in various directions, sometimes forming complex patterns of 
multiple fissuring extending for miles (Gelt 1992).  

Areas in Arizona affected by subsidence include the northwestern Avra Valley near Red 
Rock; the Harquahala Plains; areas northwest and southeast of Willcox; the Bowie and San 
Simon areas; a location near Tonopah in the lower Hassayampa area; and the Gila Bend 
basin. Most fissures are found in the counties of Pinal and Maricopa. (Gelt 1992; AZGS 
2011b). Those areas affected closest to the Study Area are near Tonopah and on the 
Harquahala Plains. 

Fault Rupture 
A factor considered in the seismic (earthquake) design of Project structures is the location of 
active faults that may cross a transmission line route or affect a substation or other structures. 
Central Arizona is in a low to moderate earthquake hazard setting (Arrowsmith 1997). There 
are two faults in the northwestern portion of the Study Area, along the Proposed Action 
route, but these are mid-Tertiary features which have not been active in the Quaternary 
(Arrowsmith 1997). These are older Basin and Range detachment faults. Polished slip planes 
resulting from Basin and Range detachment faulting of mid-Tertiary volcaniclastics are well 
exposed at Lake Pleasant northeast of the Study Area. Middle Tertiary normal faulting and 
tilting has widely affected rocks of the area. The Tertiary volcanic belt has been tilted and the 
volcanic section is cut by several low- and high-angle angle normal faults (AZGS 2002; 
AZGS 1998a). The closest active fault to the Study Area is the Cave Creek Fault, 
approximately 10 miles east of the northeastern portion of the Study Area. It is 7 miles long, 
exposed, and shows middle and late Quaternary activity (Arrowsmith 1997). Further to the 
northeast, approximately 20 miles away, the Horseshoe Fault zone is as much as 12.5 miles 
long and the Horseshoe Reservoir section apparently shows Holocene activity. None of the 
faults have slip rates > 0.2 millimeters per year (AZGS 1998a). 

No earthquake in recorded history has caused deaths or injuries in Arizona. In the past 
century or more, 14 tremors of intensity V to VII have centered within its borders. All of 
these shocks; however, were moderate in intensity, with one VII, one VI-VII, four VI, and 
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eight V intensity events. The largest historic earthquake felt in Phoenix was the 1887 
Pitaycachi event in northern Sonora. Between 1906 and 1912, three VI events occurred in the 
Flagstaff area that were felt in Phoenix (U.S. Geological Survey [USGS] 1970).  

Ground Shaking 
The intensity of the seismic shaking (strong ground motion) during an earthquake in the 
Study Area would depend on the distance between the area and the earthquake’s epicenter 
(point at the earth’s surface directly above the initial movement of the fault at depth), the 
magnitude (seismic energy released) of the earthquake, and the geologic conditions 
underlying and surrounding the Study Area. Earthquakes occurring on faults closest to the 
Study Area would most likely generate the largest ground motion. 

Liquefaction 
Liquefaction occurs primarily in saturated, loose, fine- to medium-grained soils in areas 
where the groundwater table is within approximately 50 feet of the ground surface. Shaking 
causes the soils to lose strength (that is, lose their ability to stick together) and behave as a 
liquid. Liquefaction, which can include lateral spreading, subsidence, buoyancy effects, and 
loss of bearing strength (the ability to support a load such as a building foundation), is caused 
when these sediments temporarily lose their shear strength during strong ground shaking. 
Susceptibility to liquefaction is a function of the sediment density, water content, depth, and 
peak ground acceleration. Over the entire Study Area, liquefaction would be very unlikely 
due to groundwater depth (ranging from 150 feet below the surface in the Hieroglyphic 
Mountains to 660 feet in the West Salt River Valley). Geologic material in the Study Area 
includes substantial clay- and silt-rich units and areas with a high percentage of coarse 
sedimentary particles such as gravel, cobbles, and boulders (intermediate and older alluvial 
fans), and some units with calcium carbonate cementation (some intermediate and older 
alluvial fans). These materials are more prone to liquefaction but given the groundwater 
depth, as previously mentioned, the risk is very low. 

Mass Movements 
Landslides, rockfalls, and debris flows occur continuously on all slopes; some processes act 
very slowly, while others occur very suddenly, with potentially disastrous results. Rockfalls 
and debris flows are examples of earth movements that occur rapidly, often without warning. 
Landslides can occur rapidly without warning but often provide signs of movement before 
the slide occurs. Such movements can have damaging effects. Most of the Study Area is in 
low to moderately sloping topography containing sandy and gravelly alluvium that is not 
susceptible to landslide effects. No landslides have been designated on maps reviewed for the 
Study Area; however, minimal rockfall hazards may exist in the southern Hieroglyphic 
Mountains near the northeastern terminus of the Proposed Action route and could include 
blocks from a few feet to over 10 feet in diameter (AZGS 2002). 

3.4.4 Mineral Resources 
Mineral resources are defined by the USGS as a concentration of naturally occurring 
minerals in or on the Earth’s crust in such form and amount that economic extraction of a 
commodity from the concentration is currently or potentially feasible (USGS 2012). Mineral 



 
3-42 APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement and 
October 2012  Draft Resource Management Plan Amendment 

 

resources that occur within and adjacent to the Study Area consist primarily of sand and 
gravel, decorative stone, sodium, gold, oil, gas, and geothermal. BLM administers programs 
that allow production of three types of minerals and energy resources on public lands. These 
mineral assets fit into categories of saleable, locatable, and leasable minerals and are 
administered under different laws and regulations. Saleable minerals include sand, gravel, 
and other common variety minerals. These minerals are disposed of under the Mineral 
Materials Act of 1955 as amended, and related acts, through competitive or negotiated sales, 
establishment of Community Pits for local public use, or through establishment of Free Use 
Permits for government entities. Locatable minerals consist of precious metals such as gold 
and silver, as well as metals such as copper and iron, and some industrial minerals such as 
gypsum and clays with special properties. These minerals are managed by BLM primarily 
under the Mining Law of 1872 as amended (BLM 2008a). Rights to explore for and produce 
these locatable minerals are established by the staking, filing, and maintenance of mining 
claims. There are two types of mining claims; lode and placer. Lode claims are used for 
mineral deposits that occur in veins having well defined boundaries as well as for deposits of 
valuable minerals contained within in-place rock. Placer claims are used for minerals that are 
contained in unconsolidated layered or bedded deposits, such as sand and gravel (BLM 
2011b). Oil, gas, geothermal, sodium, and certain other substances are managed as leasable 
minerals under the Mineral Leasing Act of 1920, as amended. Rights to explore for, develop, 
and produce these minerals are obtained through the issuance of a mineral lease by BLM, 
either non-competitively or competitively (BLM 2008a). Active mining claims, and 
authorized mineral leases or permits for mineral materials establish valid existing rights for 
access to the claim, lease or permitted area and to explore for, develop, and mine the 
applicable mineral commodity.  

Management decisions for land use allocations documented in the Bradshaw-Harquahala 
ROD and approved RMP identify areas where mineral leasing, mineral material disposal 
actions, and locatable mineral activities are precluded on BLM-managed lands (BLM 2010a). 
These areas, identified as “Mineral Restrictions” on Figure 3.4-2, include existing 
segregations, administrative withdrawals, and legislatively withdrawn areas within and 
adjacent to the Study Area. 

Publically available literature, maps, and online sources were used to evaluate the potential 
for the occurrence of mineral resources in the Study Area. Potential sand and gravel deposits 
occur along the north-south flowing Agua Fria and Hassayampa River drainages on the east 
and west margins of the Study Area, respectively. In addition a small north-south trending 
drainage approximately 3 miles east of Morristown in the north central portion of the Study 
Area has potential for the occurrence of sand and gravel deposits. This deposit also likely 
underlies all Action Alternative routes in a narrow north-south band in that area (BLM 
2008a). A search of the BLM Land and Mineral Legacy Rehost 2000 System (LR2000) 
records shows no active sand and gravel or other saleable mineral sites on BLM-managed 
lands or mineral estate in the Study Area (BLM 2012a). The LR2000 records show one 
closed negotiated sale site for rhyolite decorative stone in Township 6 North, Range 2 West, 
Section 31, where 1,233 tons of rhyolite were removed from 640 acres (BLM 2012b). The 
records also show one closed Community Pit for sand and gravel, known as the Padelford 
Pit, covering 1,050 acres and located in Township 6 North, Range 1 West, Section 30 and 
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Township 6 North, Range 2 West, Section 25 (BLM 2012a). No active sand and gravel or 
other mineral material sites are known to exist on other land ownerships within the proposed 
ROWs for any of the Action Alternative routes. 

The potential for locatable mineral deposits is moderate over a large portion of about the 
eastern third of the Study Area as well as in the northwest corner of the Study Area, but the 
remainder of the Study Area has low potential for locatable minerals (BLM 2008a). All or 
portions of seven metallic mining districts are located within the Study Area (Figure 3.4-3). 
Only one metallic mineral district occurs within the proposed ROWs for the Action 
Alternative routes and it is located in Township 6 North, Range 1 West, Sections 30 and 31. 
LR2000 records show there are 88 active lode and 26 active placer mining claims within the 
Study Area (BLM 2012c). Portions or all of three active lode mining claims located in 
Township 6 North, Range 2 West, Section 25, occur within the Proposed Action route ROW. 
In addition, portions or all 12 active lode mining claims located in Township 6 North, Range 
1 West, Sections 30 and 31, and in Township 6 North, Range 2 West, Section 25 occur 
within the Alternative 1 ROW. However, records show that no Notices or Plans of 
Operations to conduct exploration operations are currently approved or pending action by 
BLM for these claims. Exploration activity is planned or occurring on some claims in the 
northwestern portion of the Study Area as two Notice Level operation permits (for less than 
five acres of disturbance) have been approved by the HFO in Township 6 North, Range 4 
West, Section 22 and one Plan of Operations (for more than five acres of disturbance) in 
Township 6 North, Range 5 West, Section 25 is pending review by the HFO (BLM 2012d). 
The USGS Mineral Resource Data System (USGS 2011) indicates that there are 20 metallic 
mine sites and 10 non-metallic mine sites within the Study Area. However, no mining of 
metallic deposits have been identified within or adjacent to the proposed ROWs and for 
general reference, none closer than 1000 feet. There are also three mining districts just 
outside the Study Area: the Agua Fria Mining District southeast of Lake Pleasant, the Pikes 
Peak (Morgan City) District in the Hieroglyphic Mountains, and the San Domingo District 
southeast of Wickenburg (ABM 1961). With regard to leasable mineral potential, the 
Phoenix Basin in general has low to moderate geothermal, oil and gas, and sodium potential. 
While the Study Area is considered to have low potential for all of these leasable mineral 
resources, areas of moderate potential have been identified just south, southwest, and west of 
the Study Area. The northern boundary of an area of geothermal potential is located starting 
approximately three miles south of the Study Area and just east of the White Tank Mountains 
Regional Park. Starting approximately six miles south of the southern Study Area boundary, 
the northern boundaries of overlapping areas of potential for sodium and oil and gas occur, 
which also overlap with the area for geothermal potential. Approximately seven miles to the 
southwest of the Study Area, there are overlapping areas of potential for sodium and 
geothermal resources and approximately two miles to the west, an area of potential for 
geothermal resources occurs (BLM 2008a). The Luke-Litchfield area near Sun City has been 
identified as a potential geothermal resource (AZGS 1979). 
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3.5 HAZARDOUS MATERIALS AND HAZARDOUS AND SOLID 
WASTE 

The information provided in the following subsections is taken from a report titled: 
Environmental Resource Report for Hazardous Materials and Hazardous and Solid Waste, 
Sun Valley to Morgan 500/230kV Transmission Line Project (URS 2012d). The contents of 
that report are used essentially verbatim below, and without specific reference. Further, 
references made in that report are repeated herein without independent review. 

The Study Area for the hazardous materials (hazmat) survey includes the lands within and 
adjacent to the Proposed Action route, the ACC-certificated route, and the other Action 
Alternatives. The Study Area is described in detail in the Project Area Conditions section. 
The hazmat survey was performed to evaluate potential hazardous materials impacts from 
utilization of properties included in the Study Area. The purpose of the survey was to: 
(1) perform a screening-level assessment of the Study Area, (2) identify potential 
environmental concerns associated with individual properties within and adjacent to the 
Study Area, and (3) identify those properties requiring more detailed investigation. In 
addition, reviews were made of ADEQ, U.S. Department of Transportation (DOT), and EPA 
online databases for an approximate five-mile area surrounding the Study Area, as shown on 
Figure 3.5-1.  

The hazmat survey included a limited visual reconnaissance of the Study Area to identify 
areas or properties of potential environmental concern with respect to hazardous materials 
and to aid in assessing sites identified from a review of regulatory agency databases. This 
utilized a four-wheel drive vehicle to traverse existing roads within the Study Area. Private 
properties were not accessed during the visual reconnaissance. 

The hazmat survey was not intended to be a definitive investigation of possible 
contamination within the Study Area. The purpose and scope of the investigation was to 
determine if there is reason to suspect the possibility of contamination within the Study Area. 
The hazmat survey is not a Phase I Environmental Site Assessment, a regulatory compliance 
audit, or an evaluation of the efficiency of the use of any hazardous materials within the 
Study Area. No exploratory borings, soil or groundwater sampling, or laboratory analyses 
were performed within the Study Area and, therefore, the conclusions set forth herein are 
made without the benefit of such investigation. Given that the hazmat survey scope of 
services was limited, it is possible that currently unrecognized contamination may exist 
within the Study Area. 

Certain chemicals and materials that would be used during the construction and operation of 
the Project are characterized as hazardous materials. In addition, transmission line 
construction and operation activities would generate certain hazardous and nonhazardous 
solid waste streams. This section discusses the following: 

• Federal, state, and local laws, ordinances, regulations, and standards that would 
govern the management of hazardous materials and hazardous and nonhazardous 
waste generated from the Project; 
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• Existing conditions in the Study Area relevant to hazardous materials and hazardous 
and nonhazardous waste; and, 

• Locations for disposal of hazardous materials and hazardous and solid waste. 

3.5.1 Laws, Ordinances, Regulations, and Standards 
Hazardous waste is defined by the Resource Conservation and Recovery Act (RCRA) and 
includes lists of specific wastes, as well as waste that exhibits a specific characteristic (e.g., it 
is ignitable, corrosive, reactive, or toxic in accordance with RCRA-specific definitions). 
Hazardous wastes and substances are defined herein as wastes or substances from production 
or operation activities that pose a substantial present or potential hazard to human health and 
the environment if improperly treated, stored, or disposed. The EPA uses the term 
“hazardous substance” for chemicals that, if released into the environment above a certain 
amount, must be reported. Depending on the threat to the environment, federal involvement 
in handling the incident can be authorized under the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA). The ADEQ implements RCRA as it 
has been granted primacy by the EPA for the program. Relevant laws and regulations that 
apply to this Project include the following. 

• NEPA of 1969, as amended 

• CERCLA of 1980, as amended 

• RCRA of 1986 

• BLM Hazardous Materials Program and Policy 

3.5.2 Study Area Conditions 
Several small areas of illegal dumping (primarily furniture and other house-hold items) and 
wind-blown trash were observed in the vicinity of the Proposed Action route. No chemical 
containers, potential asbestos-containing materials, or other regulated materials were 
observed in the area. In addition, no staining or unusual odors were noted in the dumped 
material. Therefore, illegal dumping was not considered a significant environmental concern 
for the Study Area. 

No commercial or residential development was observed within the Alternative 1 or 2 areas. 

The Cow Town Paintball facility was observed on Old Carefree Highway on or adjacent to 
Alternative 3. Structures and areas of debris, including 55-gallon drums, were observed on 
this property. The Raceway Substation was observed on or adjacent to Alternative 3. Canyon 
Motocross race track and recreational vehicle park and a small air park were observed 
southeast of Alternative 3. 
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Areas of residential development exist on the private land to the south of the Cloud Road 
alignment, but there has been no development of the state land north of the Cloud Road 
alignment or west of 211th Avenue. Investigation of aerial photographs indicates the presence 
of a livestock corral along North English Wells Road northwest of the intersection of 211th 
Avenue and Cloud Road. Livestock corral operations can involve use of pesticides and fuels, 
but it is uncertain if these materials were used at the corral. It is unlikely that the sub-
alternative would affect this corral area. 

The online database search resulted in a reported Underground Storage Tank (UST)/ LUST 
site along 211th Avenue between the Cloud Road and Joy Ranch Road alignments (Figure 
3.5-1). This is attributed to the ADEQ Facility ID #0-000584 and LUST ID#4109.01. It is a 
LUST reported in 1995 and the case was closed in 1996 with soils reportedly meeting Tier 1 
cleanup levels. Groundwater was reportedly not affected. It is unlikely that this site would be 
affected by the sub-alternative. 
As indicated for the description of the Proposed Action, other than several small areas of 
illegal solid waste dumping and wind-blown trash in the vicinity of the Proposed Action 
route, no chemical containers, potential asbestos-containing materials, or other regulated 
materials were observed in the area of the Primary Segment.  

3.5.2.1 Hazardous Materials Sites  
The locations of the sites summarized below are indicated on Figure 3.5-1. Although no 
hazardous materials sites were identified within the Study Area, the following was identified 
adjacent to the Study Area: 

• According to ADEQ, a remediation area is located adjacent to the Proposed 
Action route and ACC-certificated route within Township 6 North, Range 2 West, 
Section 26. This site is located within land owned by the ASLD and was 
specifically located along the north side of SR 74 at approximately milepost 11. 
According to Mr. Bruce Campbell (ASLD), sixteen 5-gallon and five 1- and 2-
gallon containers of used oil were removed from this area in August 2003. At that 
time, one 55-gallon drum of oil-impacted soil was also removed. The removal 
activities were conducted under the direction of ASLD and the site is considered 
closed. No evidence of this site was observed during the site reconnaissance. 
Based on this information, this site does not represent a significant environmental 
concern to the Study Area.  

In addition, the following ADEQ-permitted facilities were identified within or adjacent to the 
Proposed Action route or the other Action Alternative routes: 

• A firearms range located at 10402 West Carefree Highway, Township 5 North, 
Range 1 East, Section 5, on or adjacent to Alternative 3. This area was observed 
to be the Cow Town Paintball facility during the visual reconnaissance. Because 
this site is located on private land, it was observed from the site boundary. Areas 
of debris, including 55-gallon drums, were observed on this facility. 

• The Vistancia subdivision located within Township 5 North, Range 1 West, 
Section 3, on or adjacent to Alternative 3. This area was not accessible during the 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 3-47 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

site reconnaissance; however, based on a review of the Maricopa County 
Assessor’s online aerial photographs, this area appears to be vacant land. 

• Natural gas pipelines cross the eastern portion of the Study Area in the vicinity of 
the Morgan Substation and in the mid-section of the Study Area at the intersection 
of the Proposed Action route and US 60. These pipelines are owned and/or 
operated by Transwestern Pipeline Company, El Paso Natural Gas Company, and 
Southwest Gas Company. Although no information reviewed indicates that these 
pipelines represent a significant environmental concern to the Study Area, their 
exact locations should be verified before any construction activities are 
conducted. 

In addition to the Study Area, the ADEQ and EPA online databases were examined for an 
approximate 5-mile area surrounding the Study Area. Facilities identified within this broader 
area included the following: 

• Registered USTs were identified within the following areas: Township 4 North, 
Range 4 West, Section 25; Township 5 North, Range 2 West, Sections 8 and 33; 
Township 5 North, Range 3 West, Section 13; Section 5 North, Range 4 West, 
Section 35; Township 6 North Range 1 East, Section 17; Township 6 North, 
Range 2 West, Section 31; Township 6 North, Range 3 West, Sections 29 and 33; 
and Township 6 North, Range 4 West, Section 13. Although registered USTs 
were not identified in Township 5 North, Range 2 West, Section 19, an active 
truck stop/gasoline station was identified in this area. LUST site incidents were 
identified at several of these locations. However, based on reviewed information, 
none of the UST/LUST sites are located within or immediately adjacent to the 
Study Area. Therefore, these USTs and LUSTs do not represent a significant 
environmental concern to the Study Area. 

• Hazardous materials incidents and/or remediation projects were identified within 
the following areas: Township 5 North, Range 2 East, Section 7; Township 5 
North, Range 1 West, Section 10; and Township 5 North, Range 5 West, Section 
13. Based on limited information reviewed, these incidents and/or remediation 
projects do not represent a significant environmental concern to the Study Area.  

• A closed solid waste landfill was identified within Township 6 North, Range 3 
West, Section 19. Based on reviewed information, this closed landfill is located 
approximately 0.5-mile from the boundaries of the Study Area. Therefore, this 
landfill likely does not represent a significant environmental concern to the Study 
Area. 

• Permitted facilities and/or projects identified included wastewater treatment 
plants, water reclamation facilities, wastewater reuse projects, subdivisions, 
schools, parks, residences, vacant lots, medical facilities, recreational vehicle and 
trailer parks, resorts, golf courses, a race and test track, construction projects, sand 
and gravel pits, a quarry, a rock crushing facility, a bank stabilization project, 
waste transfer and tire collection stations, siphons, and dams. 
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LAFB Auxiliary Field #1 (a.k.a. Wittmann Field) is located within the Study Area and the 
5-mile records review area within Township 4 North, Range 2 West, Section 7, and 
Township 4 North, Range 3 West, Sections 1, 2 and 12. In addition, the accident potential 
zone extends from this area to the northwest and terminates within the Proposed Action route 
in Township 5 North, Range 4 West, Sections 13 and 14. According to the U.S. Air Force 
LAFB fact sheet, Auxiliary Field #1 is no longer used for landings, but is currently used for 
instrument approach procedures. LAFB Auxiliary Field #4 (a.k.a. Wickenburg Field) is 
located within the 5-mile records review area within Township 5 North, Range 4 West, 
Sections 25 and 26. No structures were observed in this area during the visual reconnaissance 
and this air field is listed as closed. 
 
3.5.2.2 Hazardous Waste Disposal Sites 
Wastes generated during the construction and operation of the Project would be accumulated 
and contained on-site, in accordance with applicable state and federal requirements. The 
types of wastes that would be generated are disclosed in detail in Section 4.5, Chapter 4. 
Under suitable manifest, such materials would be taken off-site by a licensed shipper to an 
existing, permitted treatment, storage, or disposal facility. Construction solid wastes are 
currently handled at the: City of Phoenix 7th Avenue Landfill and Transfer Station, Phoenix, 
AZ; Butterfield Station Landfill, Mobile, AZ; White Tanks Transfer Station, Buckeye, AZ; 
and Belmont Waste Disposal site, Buckeye, AZ. Hazardous wastes are currently managed at 
the Clean Harbors Arizona site in Phoenix. Sufficient capacity is present at these local, 
commercial waste management facilities so that the additional waste materials generated by 
the Project could be accommodated.  

The Butterfield Station Landfill is a very large facility that historically accepts much of the 
industry-generated, nonhazardous wastes for the Phoenix metropolitan area. Clean Harbors 
Arizona operates a large hazardous waste treatment and disposal facility in west Phoenix that 
could accept the hazardous waste generated at the Project.  

Transportation of wastes from the Project Area would use existing roadway routes that are 
suitable for waste transport.  

3.6 LAND USE AND RANGE RESOURCES 

3.6.1 Land Use and Range Resources 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Land Use, Recreation, and Special Designations, Sun 
Valley to Morgan 500/230kV Transmission Line Project (URS 2012a). The contents of that 
report are used essentially verbatim below, and without specific reference. Further, 
references made in that report are repeated herein without independent review. 

This section provides information on land use and range resources as they relate to the 
Project. The Study Area boundary for this analysis includes a 2-mile area surrounding the 
Proposed Action route, the ACC-certificated route, and all other Action Alternative routes 
(Figure 3.6-1).  
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Although direct effects related to construction would likely occur within 500 feet of the 
routes, a broader area (out to two miles from the routes) was chosen to be consistent with 
what was considered in the CEC application. The following subsections discuss relevant laws 
and regulations, jurisdictional boundaries, and land use within the Study Area and 
surrounding vicinity. 

3.6.2 Laws, Ordinances, Regulations and Standards 
The Action Alternatives would traverse federal, state, and local agency jurisdictions that have 
adopted land use plans and regulations which guide the type and intensity of land use 
(Figures 3.6-1 and 3.6-2, Table 3.6-1). To determine whether the Proposed Action route and 
other Action Alternative routes are consistent with these government plans and policies, a 
thorough review of all applicable policies was conducted. The following discussion 
summarizes the relevant land use regulations, plans, and policies that would apply to land use 
and range resources. Because of the nature of these regulations, plans and policies, this 
discussion also covers those that would apply to recreation and special designations, which is 
addressed in Section 3.9. 

3.6.2.1 Federal 
FLPMA of 1976, as amended - FLPMA and the regulations contained in 43 CFR Part 1600 
govern the BLM planning process. Land Use Plans ensure that public lands are managed in 
accordance with the intent of Congress as stated in FLPMA, under the principles of multiple 
use and sustained yield. “Multiple use” is a concept that directs management of public lands 
and their resource values in a way that best meets the present and future needs of Americans, 
defined as a combination of balanced and diverse resource uses that takes into account the 
long-term needs of future generations for renewable and nonrenewable resources (FLMPA, 
1976 as amended). As required by FLPMA, public lands must be managed in a manner that 
protects the quality of scientific, scenic, historical, ecological, environmental, air and 
atmospheric, water resource, and archaeological values and that will provide for outdoor 
recreation and human occupancy and use by encouraging collaboration and public 
participation throughout the planning process. 

Taylor Grazing Act of 1934, as amended and supplemented - The Taylor Grazing Act 
provided parameters for livestock grazing in the form of grazing allotments, regulation of 
number and type of livestock (i.e., cattle, sheep, and horses), and season of use. Grazing 
permits are required for livestock use on public lands. Section 3 of the Taylor Grazing Act 
concerns grazing permits issued on public lands within grazing districts established under the 
Act. It gave leasing preference to landowners and homesteaders in or adjacent to the grazing 
district lands. Permits are generally in place for 10 years and outline terms and conditions for 
annual grazing utilization (BLM 2010b). 

FAA Regulations - FAA regulations address potential aircraft obstruction for structures taller 
than 200 feet or within 20,000 feet of an airport. Specifically, Federal Regulation Title 14, 
Part 77, established standards and notification requirements for objects that have the potential 
to affect navigable airspace. In 1993, Part 77.13(a)(5)(ii) was revised to include only those 
airports under construction and excluded proposed airports (FAA 1993). 
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Nonetheless, the Part 77 standards are intended to (1) evaluate the effect of the construction 
or alteration of structures on airport operating procedures; (2) determine if there is a potential 
hazard to air navigation; and (3) identify measures to enhance safety. Specifically, the FAA 
requires notification through the filing of FAA Form 7460, Notice of Proposed Construction 
or Alteration, if a structure is over 200 feet in height or closer than 20,000 feet to an existing 
airport or airport under construction (Title 23 14, Part 77.13). 

The Wild Free-Roaming Horses and Burros Act of 1971 (Public Law 92-195) - This Act 
requires the protection, management, and control of wild free-roaming horses and burros on 
public lands. The policy states that wild free-roaming horses and burros shall be protected 
from capture, branding, harassment, or death; and to accomplish this they are to be 
considered in the area where presently found, as an integral part of the natural system of the 
public lands. 

3.6.3 Land Ownership, Planning, and Management 
Existing land ownership within and adjacent to the Study Area is characterized by a mix of 
public and private land holdings (Figure 3.6-2). Public lands within the Study Area include 
lands administered by the Department of Defense (LAFB), BLM, and the USBR; State Trust 
lands administered by the ASLD; land owned and administered by Maricopa County; and 
lands that are privately held. BLM administers large areas of land to the west of Lake 
Pleasant Regional Park, north of SR 74, and a small area south of SR 74. The BLM also 
administers several small and isolated parcels along the CAP canal, the Agua Fria River, and 
in the northwest portion of the Study Area along the Hassayampa River. The USBR 
primarily manages the lands along the CAP canal and within or adjacent to Lake Pleasant 
Regional Park. 

Table 3.6-1 presents the number of surface acres for each of these management categories 
out to two miles from the Proposed Action route, the ACC-certificated route, and all other 
Action Alternative routes. Agencies with federal jurisdiction include the BLM, USBR, and 
the Department of Defense. State jurisdiction includes the ASLD. Maricopa County manages 
parks, open spaces, and vacant lands within the Study Area. Privately owned land includes 
residential, commercial, and industrial areas. 

Table 3.6-1 Surface Management and Ownership within the Study Area 

SURFACE 
MANAGEMENT 

TOTAL 
ACRES 

PERCENTAGE 
OF TOTAL  

(%) 

Federal 17,510 14 

State 54,163 43 

Private 53,765 43 

County 485 <0.1 

Total 125,923 100 
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3.6.3.1 Federal Plans 
BLM Bradshaw-Harquahala Resource Management Plan 
The BLM HFO manages approximately 1 million acres of land within Maricopa and Yavapai 
counties. This includes land north of Interstate 10, and an additional 725,000 acres of 
subsurface mineral estate, including the Agua Fria National Monument. Public lands within 
the HFO jurisdiction are located near developed and expanding communities and are heavily 
used. The lands are managed for multiple uses including recreation, mining, wildlife habitat, 
livestock grazing, and wilderness. The field office also manages five wilderness areas, one 
river segment suitable for Wild and Scenic River designation, and one Area of Critical 
Environmental Concern (ACEC) (see Section 3.9). 

The HFO also manages public lands within the Bradshaw-Harquahala Planning Area as 
presented in the Bradshaw-Harquahala RMP. The Bradshaw-Harquahala planning area is 
bound on the southeast by the Phoenix metropolitan area. Moving north, the RMP’s 
boundary follows Interstate 17 to Cordes Junction, then turns northwest toward Prescott and 
extends west to encompass portions of the Harcuvar and Harquahala mountain ranges (BLM 
2010a). The southern boundary follows Interstate 10 between the Harquahala Valley and 
Phoenix. Major communities within the RMP’s planning boundaries include Peoria, Anthem, 
New River, Black Canyon City, Prescott, Wickenburg, and Buckeye. 

The Bradshaw-Harquahala Planning Area includes remote, undeveloped areas, as well as 
wildland-urban interface zones. It encompasses mountain ranges and deserts of the Basin and 
Range physiographic province in the Sonoran Desert, as well as transitional and chaparral 
zones at higher elevations (BLM 2010a). The area features diverse land uses including 
mining, livestock grazing, recreation, major transportation routes, utility corridors, 
communication sites and wilderness areas (BLM 2010a).  

The following Bradshaw-Harquahala RMP utility and transportation corridor management 
decisions would apply to the Study Area and are summarized from the RMP below. 

• LR-2 - Utility corridors are designated to meet future expected demands for 
energy, natural gas, water, and transmission facilities. These corridors are shown 
on Map 9, Utility & Transportation Corridors and Communication Sites, of the 
Bradshaw-Harquahala RMP. These designations conform to the utility regulations 
of the ACC and are consistent with the Approved Resource Management Plan 
Amendments and Record of Decision for Designation of Energy Corridors on 
Bureau of Land Management-Administered Lands in the 11 Western States (BLM 
2009a). Facilities significant enough to be the basis for corridor designation are 
natural gas and other pipelines at least 10 inches in diameter, electric transmission 
facilities accommodating 115 kV lines or greater voltage, and significant canals 
delivering water to urban areas.  

• LR-15 - All major utilities should be routed through designated corridors and new 
ROWs within designated corridors will be encouraged to promote the maximum 
use of existing routes. Joint use will be encouraged whenever possible. 
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• LR-16 - Co-locate smaller utility lines needed for local service near corridors or 
within a corridor unless doing so would limit the opportunity to co-locate other 
major utility lines in the corridor. 

• LR-18 - Whenever possible, design or route utility transmission lines to minimize 
adverse visual impacts to the surrounding lands and vistas. 

Central Arizona Project 
The CAP, owned and constructed by the USBR, is a 336-mile long system of aqueducts, 
tunnels, pumping plants, and pipelines that carry water across Arizona from Lake Havasu to 
southwest of Tucson. Designed to bring 1.5 million acre-feet of Colorado River water per 
year to Pima, Pinal, and Maricopa Counties, the CAP is the largest single renewable water 
resource in the state. While the CAP is federally owned and occupies USBR lands within the 
Study Area, it is managed by the CAWCD. 

3.6.3.2 State Plans 
Arizona Corporation Commission 
The ACC has jurisdiction over the construction, maintenance, and operation of public 
utilities in the State of Arizona. The ACC has issued a CEC as part of its evaluation of the 
Project.  

Arizona State Land Department 
The ASLD manages 9.28 million surface acres and 9 million subsurface acres of State Trust 
lands in Arizona. State Trust lands are diverse in character, ranging from Sonoran Desert 
lands, desert grasslands, and riparian areas in the southern half of the state, to the mountains, 
forests, and Colorado Plateau regions of northern Arizona. The majority of the State Trust 
lands are located in rural areas of the state with more than one million acres located within or 
adjacent to urbanized areas (ASLD 2011a). State Trust lands constitute approximately 
13 percent of land ownership in Arizona. Parcels of State Trust land are dispersed throughout 
the Study Area, totaling 54,163 acres. 

ROWs are granted across State Trust lands for a variety of uses, such as access roads, 
infrastructure, power lines, communication lines, and public roadways. ROWs are granted 
for periods of one year to perpetuity. The period of time approved for a ROW grant is 
determined by analyzing the proposed use, local jurisdictional permit approvals, and its 
compatibility with the existing and/or anticipated use of adjacent State Trust land. The ASLD 
will review the application to evaluate the necessity for the ROW and the suitability of the 
proposed use and alignment. If considered acceptable, the application is processed. The 
ASLD would then complete a field inspection of the proposed alignment and a determination 
of a ROW grant would then be made. 

Central Arizona Water Conservation District 
In 1971, the CAWCD was created to not only provide a means for Arizona to repay the 
federal government for the reimbursable costs of construction, but to also assume the 
responsibility for the care, operation, maintenance, and management of the system.  
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The CAWCD Land Department is responsible for managing all land associated with the CAP 
for the benefit of CAWCD and its water customers. Water delivery is CAWCD's primary 
mission; therefore all proposed uses of CAP land (utility crossings, roadways, 
communication sites, etc.) are evaluated to determine the overall effect on the CAP. 

3.6.3.3 Local Plans 
Maricopa County Comprehensive Plan 
Maricopa County has comprehensive planning and zoning authority for over 3,000 square 
miles of land. The Comprehensive General Plan establishes goals and policies for the 
management of county resources. The goals and policies of the Land Use Element of 
Maricopa County’s Comprehensive Plan is to promote efficient land development that is 
compatible with adjacent land uses, is well integrated with the transportation system, and is 
sensitive to the natural environment (Maricopa County 2002). The following policies would 
be applicable to the Proposed Action route, and all other Action Alternative routes. 

• Policy L11.3 - Encourage protection of ridgelines, foothills, significant 
mountainous areas, wildlife habitat, native vegetation, and riparian areas. 

Maricopa County Regional Trail Plan 
The Maricopa County Regional Trail System Plan represents a comprehensive system of 
non-motorized trail corridors under the jurisdiction and control of many different agencies. 
The plan recognizes the importance of the Sun Circle Trail, establishes the Maricopa Trail, 
and identifies future trail corridors throughout the county (Maricopa County 2004). The plan 
creates a mandate which allows Maricopa County to meet four specific objectives outlined in 
the land use element of the Comprehensive Plan. These objectives include: 

• Objective L7 - Ensure provision of adequate public facilities and promote an inter 
connected open space system. 

• Objective L9 - Integrate transportation planning with land use. 

• Objective L10 - Promote the balance of conservation and development. 

• Objective L11 - Promote an interconnected open space system. 

City of Surprise General Plan 
The Surprise Planning Area is 309 square miles while the City’s current incorporated land 
boundaries are approximately 93.76 square miles (City of Surprise 2008a). Land use 
designations in the planning area include residential, commercial, business/industrial, mixed 
use, activity centers, master planned communities, parks and open space, and public use 
categories. The majority of the land use in the planning area is low-density residential, 
suburban residential, and rural residential. The ASLD administers substantial holdings 
throughout the planning area within the city limits. Surprise land use patterns are 
implemented through more detailed village and city-specific plans, land use codes, and other 
regulatory measures. The following policies would be applicable to portions of the Proposed 
Action and Action Alternative routes that cross the Surprise Planning Area: 

• Preserve the balance of land uses when making land use changes.  
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• Coordinate with private utility companies and other public services to plan 
infrastructure, facilities, and services in undeveloped parts of the Planning Area.  

• Coordinate with other jurisdictions when utility corridors cross jurisdictional 
boundaries.  

• Encourage utility providers to fully utilize existing corridors before planning 
alignments for new corridors. 

• Planning and alignment selection for new corridors should be done in full cooperation 
between utility companies, local jurisdictions, and area stakeholders. 

• Require various utility providers to share existing corridors before developing new 
corridors. 

City of Peoria General Plan 
The City of Peoria’s General Plan (City of Peoria 2010) covers approximately 234 square 
miles of public, private, and State Trust lands. The Land Use Element of the Peoria General 
Plan describes how the City anticipates addressing future population and employment growth 
while promoting a development pattern that promotes a pedestrian-friendly environment; and 
integrates natural and manmade features in a manner consistent with the vision for the City 
of Peoria. The following policies would be applicable to portions of the Study Area that 
occur with the City of Peoria's jurisdiction: 

• Policy 3.B.4: Promote the use of existing utility and major transportation corridors for 
new overhead utility siting to minimize visual and environmental impacts. 

City of Peoria Parks, Recreation, Open Space, and Trails Master Plan (PROST)  
The PROST provides a framework to identify, acquire, and enhance a system of open space 
areas, recreation facilities, and trails within the Peoria Planning Area. The system is intended 
to provide an appropriate level of open space and parks acreage. Connectivity and linkages 
necessary to serve existing and future residents of the City through the rivers and trails 
corridors, canals, utility corridors, and pathways provide both passive and active recreation 
areas allowing the use of alternative transportation modes that enhance social interaction 
(City of Peoria 2006). This plan also recognizes the value of regional destinations which 
create linkages with neighboring jurisdictions to support a seamless system of open spaces 
and recreation facilities. 

Town of Buckeye General Plan 
The Buckeye Planning Area encompasses approximately 600 square miles of land and is a 
mosaic of public, private, and federal land ownership as well as parcels of State Trust lands 
managed by ASLD. Land use designations in the Planning Area include residential, mixed 
use, commercial, industrial, agriculture, military, and open space. A majority of the land in 
the Planning Area is designated as low- to medium-density residential. The following 
policies would be applicable to portions of the Proposed Action and alternative routes in the 
Buckeye Planning Area (Town of Buckeye 2008): 

• Encourage compatible, sustainable, and environmentally sensitive land uses. 
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• Discourage incompatible land uses or intensity of developments not in keeping with 
surrounding land uses. 

• Provide proper planning of utility corridors in order to mitigate environmental 
impacts on sensitive landscapes and natural resources. 

• Promote unique and specific land uses that can take advantage of the distinctive 
physical characteristics. 

3.6.3.4 Future Planned Land Use 
Future and planned land uses in the Study Area include residential, mixed use, commercial 
development, and parks and open space (Figure 3.6-2). These future uses are defined under 
the general plans for the area (Maricopa County 2002; City of Peoria 2010; City of Surprise 
2008a; Town of Buckeye 2008). 

Planned residential developments in the Town of Buckeye, unincorporated Maricopa County, 
and the cities of Surprise and Peoria that are located within two miles of the Proposed Action 
route, ACC-certificated route, and all other Action Alternative routes are listed in Table 3.6-
2. 

 Table 3.6-2 Planned Residential Developments within the Study Area 

TOWN OF BUCKEYE CITY OF SURPRISE 

Douglas Ranch Grand Vista 

Festival by Lyle Anderson Marisol Ranch 

Sun Valley Villages I and II  

Spurlock Ranch   

UNINCORPORATED 
MARICOPA COUNTY CITY OF PEORIA 

Coyote Trails Saddleback Heights 

Asante West Quintero 

Broadstone Ranch Vistancia  

Warrick Properties Estates at Lakeside 

Roesner Ranch Lake Pleasant Heights 

Lake Pleasant  

Grande Oasis  

Peak View Estates Unit 2 and 3  

Trail of Light  

Walden Ranch  

Rancho Maria  

Rancho Cabrillo  
Source: Maricopa County 2012 
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Utilities 
A 230kV transmission line is approved, but not yet constructed and will be situated east-west 
between the future Sun Valley Substation and the future Trilby Wash Substation, parallel to 
the existing east-west running 500kV transmission lines generally to the south of the Study 
Area. 

Open Space 
Future open space areas have been identified in the northeast and southwest portions of the 
Study Area. The area west of the Hassayampa River is designated as open space. There are 
also open space areas identified south of the ACC-certificated route in the northeast portion 
of the Study Area. These areas are designated as open space within future residential 
developments. 

3.6.4 Existing Land Use 
Existing land uses include residential, mixed use, commercial and industrial development; 
vacant/undeveloped; recreational (parks and open space), and range (Figure 3.6-3). 

3.6.4.1 Residential  
Low- to medium-density residential nodes are the primary developed land use within and 
adjacent to the Study Area. These occur in dispersed areas within master-planned 
communities in the planning boundaries of the cities of Surprise and Peoria and the Town of 
Buckeye. These communities are located in the central, south, and southeastern portions of 
the Study Area. Master-planned suburban residential developments are located in the 
southeastern, southwestern, and western portions of the Study Area. Master-planned golf 
course communities are located within the Town of Buckeye and in the eastern portion of the 
Study Area in the City of Peoria. 

Within unincorporated Maricopa County, there are several well-established communities 
including Circle City, Wittmann, and Morristown, which are primarily composed of low- to 
medium-density residential areas. Dispersed rural or large-lot (lots equal to or greater than 
1 acre) residential developments are located throughout the Study Area in unincorporated 
Maricopa County. Some of the rural residential homes are considered ranches and include 
associated agricultural structures (e.g., barns) and/or private airstrips. 

3.6.4.2 Commercial 
Very little commercial development occurs within the Study Area. The commercial 
development that does exist is located primarily along US 60 and along Lake Pleasant Road 
between Dixileta Drive and Cloud Road. Many of the developed recreation facilities, such as 
golf courses, OHV tracks, and paintball facilities, also include a commercial component. 

3.6.4.3 Recreation 
Recreation uses within and adjacent to the Study Area include golf courses (Copper Canyon 
and Quintero Golf clubs), OHV areas (located south of the Raceway Substation and the 
Boulders Staging Area west of Lake Pleasant), and paintball facilities. Further discussion 
related to recreation is provided in Section 3.9. 
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3.6.4.4 Industrial 
Industrial uses within and adjacent to the Study Area include automotive proving grounds, a 
regional landfill, mining operations, and manufacturing facilities. Two operational 
automotive proving grounds managed by Chrysler and Volvo Arizona are located in the 
north-central portion of the Study Area. The Northwest Regional Landfill, approximately 
1,200 acres in size, is located south of the Study Area, just southeast of LAFB Auxiliary 
Field No. 1. Stone, sand, and gravel mining operations generally occur along the 
Hassayampa River near the Sun Valley Substation. 

3.6.4.5 Utilities 
Major transmission lines are located in the Study Area. A Western Area Power 
Administration (WAPA) 500kV transmission line originates from the northwest and extends 
east along the southern portion of the Study Area to the Westwing Substation. Two 500kV 
transmission lines operated by Salt River Project originate to the south of the Study Area and 
then extend east, parallel to the WAPA, to the Westwing Substation. Two 500kV 
transmission lines originate to the north of the Study Area and cross the eastern portion, 
extending south and passing the Morgan and Raceway Substations before terminating at the 
Westwing Substation. 

In addition, one 230kV transmission line originates at the Humbug substation near Lake 
Pleasant and continues south, passing the Morgan and Raceway Substations before 
terminating at the Westwing Substation. Two 69kV transmission lines are present within the 
Study Area, primarily in developed and rural-residential areas along portions of US 60 and 
parallel to the Sun Valley Parkway. 

There are 12 existing or future substations in the vicinity of the Study Area and the following 
seven substations are located within two miles of the Proposed Action route, the ACC-
certificated route, and all other Action Alternative routes. 

• Raceway Substation near SR 74 and 99th Avenue (Existing) 

• Humbug Substation near SR 74 and 99th Avenue (Existing) 

• Morgan Substation west of New River Road along Cloud Road (Existing) 

• Lakeside Substation north of Cloud Road along New River Road (Existing) 

• Oberlin Substation near Patton Road and 243rd Avenue (Temporary) 

• Morristown Substation near 251st Avenue and US 60 (Existing) 

• Sun Valley Substation northwest of Sun Valley Parkway 
Communication sites are scattered throughout the region. Four of the sites are located in the 
White Tank Mountains. Underground pipelines and other utility lines (e.g., power, telephone, 
cable, fiber-optic) also occur in the Study Area, primarily in developed areas (BLM 2010a). 
One cellular tower is located within two miles of the Proposed Action route, ACC-
certificated route, and the Action Alternative routes, south of Lake Pleasant. 
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The CAP canal is a multi-purpose water resource development and management project that 
delivers Colorado River water from Lake Havasu on Arizona’s western border to agricultural 
land in Maricopa, Pinal, and Pima counties, and to several Arizona communities, including 
the metropolitan areas of Phoenix and Tucson. The CAP canal is a 336-mile system of 
aqueducts, tunnels, pumping plants, and pipelines and is operated and maintained by the 
CAWCD. In addition to the water supply, the project also provides power, flood control, 
outdoor recreation, and fish and wildlife habitat benefits. Approximately 15 miles of the CAP 
canal are located within two miles of the Proposed Action route, ACC-certificated route, and 
the Action Alternative routes. 

Near the northern portion of the Study Area, along SR 74, the ADOT, along with local 
municipalities, currently have many leases for roads and highways. The Quintero Golf and 
Country Club also lease easements for utilities servicing their facilities (BLM 2000). 

3.6.4.6 Mining 
Approximately 51 existing sites that have been mined in the past and all or portions of seven 
mining districts are scattered throughout the Study Area with most being concentrated in the 
northwest and eastern portions. Sand and gravel and other saleable minerals are located in the 
eastern, western, and southwestern portions of the Study Area. However, there are currently 
no active saleable mineral operations on BLM-managed lands (BLM 2012a). Metallic and 
other locatable minerals occur in the northwest and eastern portion of the Study Area (URS 
2012c). There are 88 active lode mining claims and 26 active placer mining claims 
distributed between those areas (BLM 2012c). Portions or all of some mining claims located 
in Township 6 North, Range 1 West, Sections 30 and 31, as well as in Township 6 North, 
Range 2 West, Sections 25 and 26 may underlie parts of the Proposed Action and Action 
Alternative routes. There are currently two approved BLM Notice level permits for 
exploration operations on mining claims in Township 6 North, Range 4 West, Section 22 and 
one Plan of Operations pending approval in Township 6 North, Range 5 West, Section 25 
(BLM 2012d). 

3.6.4.7 Rights-of-Way 
The USBR has multiple ROWs for transmission lines and access roads for the CAP. There 
are also numerous pipelines and telecommunication lines in the Study Area. Existing ROWs 
on BLM-managed land that occur within the Study Area are listed in Table 3.6-3. The 
ROWs consist of various transmission, distribution, and communication lines; roads, and 
easements. 
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Table 3.6-3 ROWs Crossed by the Proposed Action and Action Alternatives 

ROW SERIAL # ROW HOLDER DESCRIPTION 

AZA 000390 ADOT Road 

AZA 000624 ADOT Road 

AZA 006105 ADOT Road 

AZA 010224 City of Peoria Road 

AZA 023254FD Seven West Prop. Patent 

AZA 027843 Larry W. White Section 302 FLPMA 

AZA 033383 Accipiter Communications Fiber Optic Facilities 

AZA 03338301 Accipiter Communications Fiber Optic Facilities 

AZA 035079 APS Other Energy Facilities 

AZA 013875 BLM Lake Havasu Field Office Other Energy Facilities 

AZA 017813 BLM Lake Havasu Field Office Road 

AZA 021410FD Arizona White Tank Association Patent 

AZA 022075 BLM Lake Havasu Field Office Water Facility 

AZA 030349 West Maricopa Combine, Inc. Water Facility 

AZA 033224 Town of Buckeye Road 

AZA 033449 Town of Buckeye Recreation 

AZA 033510 APS Other Energy Facilities 

AZA 033551 Southwest Gas Corp. Oil and Gas Facilities 

AZA 033552 Accipiter Communications Fiber Optic Facilities 

AZA 033554 Lyle Anderson Dev. Co. Other Energy Facilities 

AZA 033569 APS Other Energy Facilities 

AZA 035079 APS Other Energy Facilities 
Source: BLM 2012e 
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3.6.4.8 Air Transportation Facilities 
Air transportation facilities include a Department of Defense airport (LAFB Auxiliary Field 
No. 1 in the south-central portion of the Study Area), a public airport (Pleasant Valley 
Airport), and four private airstrips (refer to Figure 3-12-1). LAFB Auxiliary Field No. 1 is 
located 15 miles southeast of the main base in the City of Surprise. Auxiliary Field No. 1 
consists of 400 acres of federally owned land and approximately 705 acres leased from the 
State of Arizona. A portion of Auxiliary Field No. 1 is located within the ACC-certificated 
route at 267th Avenue and Lone Mountain Road. LAFB has defined APZs associated with 
Auxiliary Field No. 1, where above-ground facilities or land uses are limited due to potential 
impacts on or interference with flight operations (Department of Defense 2007).  

3.6.4.9 Zoning 
Maricopa County 
There is one zoning district within the Study Area for Maricopa County. It is classified as 
Residential, One Acre Per Dwelling Unit (du) (Ru-43).  

City of Peoria  
There are multiple zoning classifications within the Study Area for the City of Peoria. All 
residential zoning districts in the Study Area are classified as Suburban Ranch (SR-43). 
There is a small portion of the Study Area classified as Intermediate Commercial (C2). 
Multiple special districts occur throughout the Study Area, including: 

• General Agriculture (AG) 

• Planned Community Development (PCD) 

• Special Use (SU) 

• Flood Plain (FP) 

• Planned Unit Development Option (PUD) 

City of Surprise 
There are two zoning classifications within the Study Area for the City of Surprise. The area 
north of Dove Valley Road is zoned as a Planned Area Development (PAD). A very small 
portion of the city limits north of Beardsley Road west of 243rd Avenue is located in the 
Study Area and is zoned R1-43 Residential. 

Town of Buckeye 
The portion of the town limits that lies within the Study Area is categorized as Planned 
Community. 

3.6.5 Range Resources 
Historic grazing practices in northwest Arizona, including within the Study Area, are similar 
to those employed in the northwest and southwest U.S. prior to the mid-twentieth century. 
Enactment of the Taylor Grazing Act of 1934 provided parameters for livestock grazing in 
the form of grazing allotments, regulation of number and type of livestock (i.e., cattle, sheep, 
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and horses), and season of use. BLM uses monitoring studies and rangeland health 
assessments to determine if proper grazing management will meet public land health 
standards as outlined in the Arizona Standards for Rangeland Health and Guidelines for 
Grazing Administration (BLM 1997). 
Grazing permits are required for livestock use on public lands. Permits are generally 
authorized for 10 years and outline terms and conditions for annual grazing utilization. 
Grazing allocations in terms of animal unit months (the amount of forage needed to sustain 
one cow, five sheep, or five goats for a month), season of use, and number and type of 
livestock are among the mandatory terms and conditions put forth in each permit. Other 
terms and conditions include methods to meet management objectives. Annual adjustments 
to a grazing system are possible if the livestock operator (permittee) has met the terms and 
conditions of his/her permit. 

Livestock grazing is permitted on approximately 39,802 acres of BLM land and 85,308 acres 
of State Trust land within the Study Area (Table 3.6-4, Figure 3.6-4). Grazing allotments are 
classified according to the type of forage available for livestock. Two classifications are 
used: perennial and ephemeral. Perennial forage is available consistently each year through 
perennially producing grasses, forbs, and shrubs. Ephemeral forage consists of annual grasses 
and forbs that become productive only in response to adequate spring moisture and warm 
temperatures. On ephemeral allotments, grazing is authorized only when ephemeral forage is 
abundant. All grazing allotments within the Study Area are designated as ephemeral. Cattle, 
horse, and sheep grazing operations occur within the Study Area. 
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Table 3.6-4 BLM and State Trust Land Grazing Allotments within the Study Area 

ALLOTMENT 
NAME 

ALLOTMENT ACRES 
WITHIN STUDY 

AREA 

PERCENTAGE OF 
ALLOTMENT 

LOCATED WITHIN 
STUDY AREA 

BLM Land 

Douglas 12,929 18 

Lower Bo Nine 13,188 65 

Bo Nine 12,485 60 

West Wing Mountain 688 18 

Ridgeway-Kong 42 100 

Lockett 106 47 

Desert Hills  365 7 

Total on BLM Land 39,803  

State Trust Land 

Douglas 11,836 23 

Lockett 1,383 5 

Desert Hills 3,248 7 

Maughan 1,423 58 

Durbano 5-1227 19,270 71 

Durbano 5-95000 5,047 55 

McGuire 13,929 60 

Sheep Springs 3,774 46 

Widow Snell 5,857 26 

Unknown 5-308 3,554 48 

Unknown 14,428 9 

Total on State Land 83,749  
Sources: BLM 2012f; ASLD 2012c. 
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3.7 PUBLIC HEALTH AND SAFETY 
This and the following subsections provide information on noise, electromagnetic fields, and 
fire and fuels management as the topics relate to public health and safety associated with the 
Project. The Study Area boundaries for this assessment include lands within and in proximity 
to the Proposed Action route, the ACC-certificated route, and all other Action Alternative 
routes. However, a specific Study Area associated with each resource is defined in the 
sections that follow.  

The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Public Health and Safety, Sun Valley to Morgan 
500/230kV Transmission Line Project (URS 2012e). The contents of that report are used 
essentially verbatim below, and without specific reference. Further, references made in that 
report are repeated herein without independent review. 

3.7.1 Noise 
This subsection presents an assessment of the existing outdoor ambient sound environment in 
the vicinity of the Study Area. With respect to noise assessment, the Study Area of interest 
includes an area out to two miles from the Proposed Action route, the ACC-certificated route, 
and all other Action Alternative routes.  

In general, this Project Study Area encompasses the northern portion of Maricopa County, 
Arizona, immediately northwest of and adjacent to the Phoenix metropolitan area that 
includes communities such as the City of Peoria, Sun City, Sun City West, and the Town of 
El Mirage. Bisected by US 60 that parallels the northwest-southeast aligned Burlington 
Northern Santa Fe Railway (BNSF) rail line, the Study Area could reasonably be 
characterized as a mixture of sparsely developed and undeveloped land, with a few densely 
developed communities such as Festival Ranch, Patton Place Estates, Arizona Traditions, 
Corte Bella, Rancho Cabrillo, Vistancia, Wittmann, and Circle City. The Study Area is 
approximately bounded to the north by SR 74 and to the south by Loop 303. 

The ambient sound environment of this Study Area would generally be expected to vary with 
proximity to the major aforementioned surface transportation routes and developed areas 
with greater than average population density. This subsection describes the anticipated 
dominant and/or likely noise sources of (i.e., contributors to) the ambient sound environment, 
an estimate of the probable range of sound levels expected in this environment, and a 
comparison with recent (i.e., within three years of this report) measurements of outdoor 
sound at occupied locations in Maricopa County that are external to the Study Area, but 
might nevertheless be considered reasonably comparable.  

3.7.1.1 Laws, Ordinances, Regulations, and Standards 
Federal 
There are no federal LORS that directly affect this Project with respect to noise. However, 
there are guidelines at the federal level that direct the consideration of a broad range of noise 
issues as listed below: 
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• National Environmental Policy Act (42 USC 4321, et seq.) (Public Law-91-190) 
(40 CFR § 1506.5) 

• Noise Control Act (NCA) of 1972 (42 USC 4910) 

• U.S. Department of Housing and Urban Development Noise Guidelines 24 CFR § 51 
subpart B 

Environmental Protection Agency 
The EPA has published a guideline that specifically addresses issues of community noise 
(EPA 1974). This guideline, commonly referred to as the “levels document,” contains goals 
for noise levels affecting residential land use of day-night average sound level (Ldn) 
<55 A-weighted decibel (dBA) for exterior levels and Ldn <45 dBA for interior levels. 

Occupational Safety and Health Administration 
Worksite noise levels are regulated by the Occupational Safety and Health Act of 1970 (29 
CFR § 1910.95). The noise exposure level of workers is limited to 90 dBA, over a time-
weighted average eight-hour work shift (TWA8-hour) to protect hearing. If there are workers 
exposed to a TWA8-hour above 85 dBA (i.e., the OSHA Action Level), then the regulations 
call for a worker hearing protection program that includes baseline and periodic hearing 
testing, availability of hearing protection devices, and training in hearing damage prevention. 

Department of Housing and Urban Development (HUD) 
The U.S. Department of Housing and Urban Development Noise Guidebook Chapter 2 (24 
CFR Section 51.101(a)(8)) also recommends that exterior areas of frequent human use follow 
the EPA guideline of 55 dBA Ldn. However, the same Section 51.101(a)(8) indicates that a 
noise level of up to 65 dBA Ldn could be considered acceptable. 

State 
Arizona Corporation Commission 
For power plant projects, the ACC states in its Rules of Practice and Procedure R14-3-219: 

“Describe the anticipated noise emission levels and any interference with 
communication signals which will emanate from the proposed facilities.” 

Exhibit I, as part of an ACC CEC application, is where such anticipated noise emission levels 
and potential interference with communication signals are discussed.  

 Arizona Division of Safety and Health 
The Arizona Occupational Safety and Health Act of 1972 provides safety and health 
protection for employees in Arizona. The act requires each employer to furnish his or her 
employees with a place of employment free from recognized hazards that might cause 
serious injury or death. The Act further requires that employers and employees comply with 
all workplace safety and health standards, rules, and regulations promulgated by the 
Industrial Commission. The Arizona Division of Occupational Safety and Health, a division 
of the Industrial Commission of Arizona, administers and enforces the requirements of the 
act. With respect to noise exposure to workers, the Arizona OSHA regulations closely mirror 
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the federal OSHA regulations described above and, for practical implementation, are herein 
considered to be equivalent. 

Local 
Under Environment and Environmental Effects within its 2020 Comprehensive Plan 
Elements, Maricopa County broadly considers noise as a potential adverse effect and the 
consequence of increasing development and its accompanying sound sources (Maricopa 
County 2002). At the same time, it acknowledges that the NCA of 1972 has no enforcement 
means, and describes reliance on proper community planning, and other agencies such as the 
Federal Aviation Administration that can influence noise controls and land use development 
that is compatible with nearby aviation facilities (e.g., LAFB and Williams Gateway 
Airport). 

While there is a Maricopa County Noise Ordinance “P-23,” its Public Disturbances context is 
qualitative, based on audibility of a noise heard from within a closed residential structure that 
is within 500 feet of the boundary of the offending noise-producing property (Maricopa 
County 2006). Further, it appears that construction and “power plant equipment” during 
normal operations is exempt from this disturbance criterion. 

3.7.1.2 Fundamentals of Acoustics 
Noise is generally defined as loud, unpleasant, unexpected, or undesired sound that is 
typically associated with human activity and that interferes with or disrupts normal activities. 
Although prolonged exposure to high noise levels has been demonstrated to cause hearing 
loss, the principal human response to environmental noise is annoyance. The response of 
individuals to similar noise events is diverse and influenced by the type of noise; the 
perceived importance of the noise, and its appropriateness in the setting; the time of day and 
the type of activity during which the noise occurs; and the sensitivity of the individual. 

Noise may also affect wildlife, as potentially demonstrated by apparent disruption of resting, 
foraging, migrating, and other life-cycle activities; however, sensitivity to noise varies with 
species. Further, wildlife observed in proximity to human activities and land uses have likely 
developed habituation (to a degree that allows their life-cycle activities to continue without 
significant effect) to continuous, intermittent, and even impulsive man-made sounds. 

Sound is a physical phenomenon consisting of minute vibrations that travel through a 
medium, such as air, and are sensed by the human ear. Sound is generally characterized by 
several variables, including frequency and intensity. Frequency describes the pitch of the 
sound and is measured in Hertz (Hz), while intensity describes the sound’s loudness and is 
measured in decibels (dB). dB are measured using a logarithmic scale. A sound level of zero 
dB is approximately the threshold of human hearing and is barely audible under extremely 
quiet listening conditions. Normal speech has a sound level of approximately 60 dB. Sound 
levels in the range of approximately 110 to 120 dB can be felt inside the human ear as 
discomfort, while levels between 130 to 140 dB are felt as pain (Berglund and Lindvall 
1995). The minimum change in the sound level of individual events that an average human 
ear can detect is about one to two dB. A three to five dB change is readily perceived. A 
change in sound level of about 10 dB is usually perceived by the average person as a 
doubling (or if decreasing by 10 dB, halving) of the sound’s loudness. 
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Due to the logarithmic nature of the decibel unit, sound levels cannot be added or subtracted 
directly and are somewhat cumbersome to handle mathematically; however, some simple 
rules are useful in dealing with sound levels. For instance, if a sound’s energy is doubled, the 
sound level increases by three dB, regardless of the initial sound level. By way of example, if 
a sound intensity of 60 dB is doubled, the new intensity will be 63 dB; likewise, if a sound 
intensity level of 80 dB is doubled, the new intensity will be 83 dB. 

Sound level is usually expressed by reference to a known standard. This section refers to 
sound pressure level (SPL, or Lp) and sound power level (PWL, or Lq). In expressing sound 
pressure on a logarithmic scale, the sound pressure is compared to a reference value of 20 
micropascals (µPa). SPL depends not only on the power of the source, but also on the 
distance from the source and on the acoustical characteristics of the space surrounding the 
source. PWL, on the other hand, is independent of these environmental factors. To help 
distinguish the two descriptors, one may use a lighting analogy: the wattage of a light bulb 
when turned on will be a constant 100 watts, but the brightness or intensity of the light 
changes with receiver distance and other parameters (e.g., are the room walls painted white, 
which is reflective, or an absorptive black color). 

Sound from a tuning fork contains a single frequency (a pure tone), but most sounds one 
hears in the environment do not consist of a single frequency and instead are composed of a 
broad band of frequencies differing in sound level. The method commonly used to quantify 
environmental sounds consists of evaluating all frequencies of a sound according to a 
weighting system that reflects the typical frequency-dependent sensitivity of average healthy 
human hearing. This is called “A-weighting,” and the decibel level measured is referred to as 
dBA. In practice, the level of a noise source is conveniently measured using a sound level 
meter that includes a filter corresponding to the dBA “curve” of decibel adjustment per 
octave band center frequency (OBCF) to a “flat” or unweighted SPL. 

Although sound level value may adequately indicate the level of environmental noise at any 
instant in time, community noise levels vary continuously. Most environmental noise 
includes a mixture of noise from distant sources that creates a relatively steady background 
noise in which no particular source is identifiable. A single descriptor, the Leq, may be used 
to describe sound that is changing in level. Leq is the energy-mean dBA during a measured 
time interval. It is the “equivalent” constant sound level that would have to be produced by a 
given source to equal the acoustic energy contained in the fluctuating sound level measured. 
In addition to the energy-average level, it is often desirable to know the acoustic range of the 
noise source being measured. This is accomplished through the maximum Leq (Lmax) and 
minimum Leq (Lmin) indicators that represent the root-mean-square maximum and minimum 
noise levels measured during the monitoring interval. The Lmin value obtained for a particular 
monitoring location is often called the acoustic floor for that location. 

To describe time-varying character of environmental noise, the statistical noise descriptors 
L10, L50, and L90 are commonly used. They are the noise levels exceeded 10 percent, 
50 percent, and 90 percent of the measured time interval. Sound levels associated with the 
L10 typically describe transient or short-term events. Half of the sounds during the 
measurement interval are softer than L50 and half are louder, so it is often called the 
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“median” sound level. Levels associated with L90 often describe background noise conditions 
and/or continuous, steady-state sound sources.  

Day-night sound level (Ldn) is defined as the Leq (in dBA) for a 24-hour day with a 10 dB 
penalty added to nighttime sound levels (10:00 p.m. to 7:00 a.m.) in order to compensate for 
increased sensitivity to noise during usually quieter nighttime hours. The CNEL is also 
defined as the Leq for a 24-hour day. It is calculated by adding a 5 dB penalty to sound levels 
in the evening (7:00 p.m. to 10:00 p.m.) and a 10 dB penalty to sound levels at night (10:00 
p.m. to 7:00 a.m.), thus providing somewhat greater compensation than Ldn for increased 
sensitivity during such time periods when a quiet environment is expected. 

Sound levels of typical noise sources and environments are provided in Table 3.7-1 to 
provide the reader a frame of reference. 

Table 3.7-1 Sound Pressure Levels of Typical Noise Sources and Noise 
Environments 

COMMON OUTDOOR ACTIVITIES 
NOISE 
LEVEL 
(dBA) 

COMMON INDOOR ACTIVITIES 

Jet Fly-over at 1000 ft (300 meters [m]) 110-100 Rock Band 

Gas Lawn Mower at 3 ft (1 m) 100-90  

Diesel Truck at 50 ft (15 m), at 50 mph (80 km/hr) 90-80 Food Blender at 3 ft (1 m) 

Commercial Area, Gas Lawn Mower at 100 ft (30 m) 70 Vacuum Cleaner at 10 ft (3 m) 

Heavy Traffic at 300 ft (90 m) 60 Normal Speech at 3 ft (1 m) 

Quiet Urban Daytime 50-40 Large Business Office 

Quiet Urban/Suburban Nighttime 40-30 
Theater, Large Conference Room 
(Background) 

Quiet Rural Nighttime 30-20 
Library, Bedroom at Night, Concert Hall 
(Background) 

 20-10 Broadcast/Recording Studio 

Lowest Threshold of Human Hearing 0  
Source: California Department of Transportation 2009 

 
3.7.1.3 Existing Noise Sources in the Study Area 
Man-made sources of noise primarily include roadway and rail traffic, aviation, commercial 
and industrial operations (including agricultural activity and equipment), human activities 
(e.g., children at play, off-road vehicle operation, property landscaping or maintenance, 
irrigation, etc.) as well as operating heating, ventilation, and air conditioning (HVAC) 
equipment at residences or agricultural land uses where such activities occur. The flows of 
water in canals, along with operating pumps and other equipment, can also be a significant 
source of continuous noise. 
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Table 3.7-2 illustrates the proximity of residential communities within the Study Area to the 
Action Alternative routes and the existing likely sources of dominant noise that currently 
contribute to the ambient sound setting. 

Table 3.7-2 Proximity of Project Alternatives and Anticipated Dominant Existing 
Ambient Noise Sources to Identified Residential Communities in Study Area 

Identified Nearby Residential Community (direction from and approximate closest distance to 
Proposed Action and Action Alternatives ROW Centerline, in miles) 

Anticipated 
Existing 

Dominant Noise 
Source 

(direction from 
and approx. 
distance to 
Identified 

Nearby 
Residential 
Community 

PROPOSED 
ACTION ALT. 1 ALT. 2 ALT. 3 

PRIMARY 
SEGMENT FOR 

SUB-
ALTERNATIVE  

SUB-
ALTERNA

TIVE 

Sun City Festival 
(east, 0.5 mile) 

Sun City Festival 
(southwest, 11 miles) 

Sun Valley 
Parkway 
(south,  
0.5 mile) 

Residences on West Myers St. near N. 235th Ave. 
(east, < 0.25 mile) 

Residences on West Myers St. 
near N. 235th Ave. 
(south, 2.5 miles) 

BNSF rail, US 
60 
(both northeast, 
2 miles) 

Circle City 
(west, 0.5 mile) 

Circle City 
(west-
northwest, 
0.5 mile) 

BNSF rail, US 
60 
(both east,  
< 0.25 mile) 

Thunder Ridge Airpark 
(west, 0.5 mile) 

Thunder 
Ridge 
Airpark 
(north-
northwest, 
0.5 mile) 

BNSF rail, US 
60 
(both 
southwest,  
< 0.25 mile) 

Residences on West Maddock Road 
(south, 0.5 mile) 

Residences on West Maddock 
Road 
(east, 10 miles) 

SR 74 
(north,  
1.5 miles) 

Quintero Golf & Country 
Club 
(north, <1 mile) 

Quintero 
Golf & 
Country 
Club 
(north, 1 
mile) 

Quintero 
Golf & 
Country 
Club 
(north, 3 
miles) 

Quintero Golf & Country Club 
(east-northeast, 5 miles) 

SR 74 
(south, 
 < 1 mile) 
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Identified Nearby Residential Community (direction from and approximate closest distance to 
Proposed Action and Action Alternatives ROW Centerline, in miles) 

Anticipated 
Existing 

Dominant Noise 
Source 

(direction from 
and approx. 
distance to 
Identified 

Nearby 
Residential 
Community 

PROPOSED 
ACTION ALT. 1 ALT. 2 ALT. 3 

PRIMARY 
SEGMENT FOR 

SUB-
ALTERNATIVE  

SUB-
ALTERNA

TIVE 

Lake Pleasant camping sites and 
facilities 
(north, 1.5 miles) 

Lake 
Pleasant 
camping 
sites and 
facilities 
(north, 3.5 
miles) 

Lake Pleasant camping sites and 
facilities 
(east, 14 miles) 

SR 74 
(south,  
1.5 miles) 

Residences on West Dove Valley Road 
between  
N. 171st and 163rd Ave. 
(south, 3 miles) 

Residences 
on West 
Dove Valley 
Road 
between N. 
171st and 
163rd Ave. 
(south, 1 
mile) 

Residences on West Dove Valley 
Road between  
N. 171st and 163rd Ave. 
(southwest, 6 miles) 

SR 74 
(north, 3 miles) 
Evaporative 
ponds north of 
AZ Canal * 
(south,  
1.5 miles) 

*View of online aerial photos suggests there are aerator pumps in these ponds, which if true and were running would cause a 
fairly continuous source of noise emission. 
 
Natural sounds would be expected to include seasonal or year-round contribution from 
present wildlife species, with examples such as birdsong and insect activity (e.g., cricket or 
beetle chirps). Livestock and domesticated animals (e.g., horses, dogs, etc.), while associated 
with human activity, might also be considered part of the natural sound environment. Wind 
passing through ground vegetation also produces audible sound contribution, which can even 
dominate a background sound environment when sustained average wind speeds are of 
sufficient magnitude.  

3.7.1.4 Baseline/Ambient Noise Level 
The U.S. DOT, Federal Transit Administration (FTA) provides guidance for coarsely 
estimating ambient outdoor sound level based on either proximity to roadways or rail, or 
population density (U.S. DOT FTA 2006). Using the former, and based on the distances 
between the road and/or rail sources and the identified nearby residential communities as 
indicated in Table 3.7-2, ambient sound level in terms of Ldn could be expected to range 
from 45 to 60 dBA. 

Based on a county-wide population density of approximately 334 persons per square mile, 
the estimated daytime and nighttime average sound levels would be 45 and 35 dBA Leq, 
respectively, and per FTA guidance. Given the sensitivity penalty applied to nighttime hours, 
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the effective Ldn would be approximately 45 dBA per the same FTA guidance and consistent 
with the lower end of the range derived from the road/rail proximity estimation method. 

This 45 to 60 dBA Ldn estimated outdoor ambient sound level range is also generally 
consistent with measured environmental noise levels at other Maricopa County locations 
sharing similar characteristics such as distance to major and minor roadways, desert 
landscape, and the proximity of sparsely distributed occupied residences and human 
activities. For example, in the vicinity of Rainbow Valley, southwest of the Phoenix 
metropolitan area and bounded by the Buckeye Hills to the west and the North Maricopa 
Mountains to the south, 24-hour duration measurements conducted in August 2009 at three 
representative locations resulted in day-night levels ranging from 45 to 50 Ldn, as reported in 
the Sonoran Solar Energy Project Final EIS (BLM 2011c). In another example, 24-hour 
ambient outdoor sound level monitoring results at two representative locations in the vicinity 
of a primarily rural/agricultural area 75 miles west of Phoenix and 1.5 to 3.5 miles south of 
Interstate 10 (I-10) were 54 and 60 dBA Ldn, respectively, as reported in the Starwood Solar I 
CEC (Starwood Solar I LLC 2009). These sample levels are summarized in Table 3.7-3. 

Table 3.7-3 Sample Long-term Measurements from Previous Ambient Sound 
Surveys 

PROJECT 

“LONG-TERM” 
AMBIENT SOUND 
MEASUREMENT 

LOCATION 

DAY-NIGHT 
NOISE LEVEL 

(LDN) 

Sonoran Solar  
Energy Project 

Hayes Road  49.7 

Baseline Road 49.8 

Sonoran Desert National 
Monument 

45.4 

Starwood Solar I 
491st Ave. and Willetta St. 53 

49025 W. Pierson 60 
Sources: BLM 2011a, Starwood Solar I LLC 2009 

3.7.2 Electromagnetic Fields 
The following subsections comprise an assessment of human Electro Magnetic Field (EMF) 
issues associated with the Project. The Study Area for this assessment includes the lands 
within and adjacent to the Proposed Action route, the ACC-certificated route, and the other 
Action Alternative routes.  

The purpose of the EMF assessment was to (1) review and summarize current and best 
available information regarding EMF; (2) describe the typical electric and magnetic field 
levels associated with common appliances, devices, transmission lines, and substations; and 
(3) identify those properties requiring more detailed investigation. 
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The EMF assessment included a review of literature relating to EMF, power transmission 
lines and substations, and human health risks associated with EMF; and a review of 
documentation, maps, and satellite images of the Study Area. 

Following a discussion of the pertinent state, national, and international standards pertaining 
to EMF, potential human risks from exposure to EMFs are presented in the context of the 
Project. 

3.7.2.1 Laws, Ordinances, Regulations, and Standards 
State and National 
Several organizations have developed guidelines for EMF exposure, including individual 
states, the Federal Communications Commission (FCC), the Institute of Electrical and 
Electronics Engineers (IEEE), and the American Conference of Governmental Industrial 
Hygienists (ACGIH). 

Neither the Arizona government nor the United States government has regulations limiting 
EMF exposure from power transmission lines.  

At the national level, the IEEE standard C95.6 outlines public and occupational exposure 
limits for magnetic fields. The IEEE standard is outlined in Table 3.7-4 below (IEEE 2002), 
with the areas for 60 Hz EMF highlighted in red text. Because electric power within the 
United States is provided at 60 Hz, the EMF limits at 60 Hz are of most importance. (Note 
that harmonics of 60 Hz, such as 120 Hz, 180 Hz, may also have elevated EMF levels. 
However, the highest EMF levels are expected at 60 Hz). Note that the IEEE levels are 
recommendations only, not regulations.  

Table 3.7-4 IEEE Magnetic Field Exposure Levels for the General Public 

BODY PART FREQUENCY RANGE 
(HZ) B FIELD (MG) 

Head & Torso 
20 – 759 9.04 x 103 

759 – 3,000 6.87 x 106/f 

Arms or Legs 

< 10.7 3.53 x 106 

10.7 – 3,000 3.79 x 107/f 

60 632,000 
Notes: /f = divide by the frequency, mG = milliGauss, Hz = hertz 

 
The FCC standards are mandatory for occupational exposure to EMFs for FCC-licensees and 
grantees and only cover the frequency range from 300 kilohertz (kHz) to 100 gigahertz 
(GHz) (FCC 1999).  

The ACGIH provides that occupational exposures should not exceed 10 Gauss (G) (10,000 
mG), which corresponds to 1 milliTesla (mT). ACGIH additionally recommends that 
workers with pacemakers should not exceed 1,000 mG (0.1 mT). The ACGIH 10,000 mG 
guideline level is intended to prevent effects, such as induced currents in cells or nerve 
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stimulation. However, the ACGIH guidelines are for occupational exposure, not general 
public exposure (Patterson et al. 1998). 

International 
Internationally, many countries have developed their own EMF guidelines. Most of these 
regulations are based on the International Commission on Non-Ionizing Radiation Protection 
(ICNIRP) recommendations, including the European Union (EU). 

The ICNIRP has made a series of recommendations for limiting EMF exposure to humans 
based on the epidemiological data available from verifiable research studies (ICNIRP 1998). 
Based on ICNIRP’s work, the EU has adopted these same standards for EMF exposure 
(European Council Recommendation 1999). These standards are summarized in Table 3.7-5. 
While the guidelines are voluntary, the levels are designed to prevent undue health risks 
associated with EMF exposure. The United States does not have any regulations on EMF 
exposure. Also note that the magnetic fields associated with transmission lines are less than 
the ACGIH and ICNIRP limits. 

Table 3.7-5 Summary of ICNIRP EMF Exposure Limits 

FREQUENCY 

ELECTRIC 
FIELD 

STRENGTH 
(V/m) 

MAGNETIC 
FIELD  

(µT) 

Occupational: 0.025 to 0.82 kHz 500 /f 25 /f 

Occupational: 60 Hz 8,333 416 

Public: 0.025 to 0.82 kHz 250 /f 5 /f 

Public: 60 Hz 4,167 
200 µ00 7 
2,000 mG 

V/m = volts per meter; µT = microtesla 
 

3.7.2.2 Overview of Electromagnetic Fields 
EMF Basics 
Electromagnetic (EM) radiation is a term given to a wide range of invisible waves, including 
X-rays, ultraviolet light, visible light, radio waves, and microwaves. EM radiation is 
classified based on either the wavelength, measured in meters, or the frequency (how fast the 
wave is moving), measured in Hertz (also known as cycles per second). 

While a familiar form of EM radiation is visible light, visible light is only one part of the 
entire EM spectrum. Humans also use other forms within the spectrum (e.g., radio waves for 
communication, infrared [IR] waves for night-vision goggles, and microwaves for cooking 
food). 

For power transmission lines and substations, frequencies are around 60 Hz, primarily 
because the alternating current (AC) is generated at 60 Hz. These extremely low frequencies 
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(ELF) are the specific region that this assessment focuses on. ELF spans from 3 Hz to 3,000 
Hz (or 3 kHz). 

The distinguishing characteristic of EM radiation is that all EM radiation has two 
components: an electric field and a magnetic field. These components can be thought of as 
two separate but related waves, which propagate at 90 degrees to each other. 

The Link between Electricity and Magnetism 
Electricity and magnetism are inherently linked through EM radiation. Electricity is the 
motion of electrons. Whenever an electron moves, a magnetic field will also be produced. 
When electrons move through a wire, the electrons generate both electric and magnetic 
waves. The opposite is also true: electric fields can be generated by magnets. The 
electromagnet—making a magnet out of a battery, a nail, and some wire—is an example of 
this principle. 

The electric and magnetic fields are generated at right angles to one another. The electric 
field and magnetic field generated are inclusively classified as EMFs. Extrapolating this 
concept out to the flow of electrons through a wire, as the electrons flow, carrying the 
electricity through the wire, a wave of EMFs are generated in all directions that are 
perpendicular to the flow of electrons. This results in EMFs arranged concentrically around 
the wire and emanating outward. The EMF waves emanate out in all directions from the 
wire, dissipating as the EMF waves move farther away from the wire. The wire itself does 
not move, although the electrons within the wire do move. As a result, the EMFs associated 
with the electric current extend the entire length of the wire. The EMF field strength is 
highest closest to the wire and drops off as a function of the inverse of the square of the 
distance. Thus, the EMF field strength at two feet away from the wire is one-quarter of the 
strength at 1 foot away from the wire.  

Note that this is a simplified case for one wire in space. When multiple wires, or other EMF 
generating sources, are involved, the EMFs generated from each source can interact with 
each other. The interactions can be either additive, creating larger EMFs, or subtractive, 
cancelling each other out all or part of the way.  

Since electricity and magnetism are inherently related, the stronger the electrical current, the 
stronger the magnetic field. The larger the amount of current, the larger the magnitude of 
EMFs generated. EMF strength is also proportional to proximity: the closer to the source of 
the EMFs, the stronger the EMF field. The relationship between the strength of the EMF and 
the distance from the source is a function of the inverse of the square of the distance. 
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Measuring EMFs 
EMFs can be measured in a variety of ways. For a given electric field of strength E, the 
electric field exerts a force on an electric charge. This force is expressed in Volts per meter 
(V/m). Likewise, magnetic fields can exert a force on a moving electric charge. The magnetic 
field can be described in two ways: as a magnetic flux density, B (expressed in units of Tesla 
or Gauss), or as a magnetic field strength, H (expressed in units of Amps per meter [A/m]). 

TESLA  
(T) 

GAUSS  
(G) 

1 1 x 104 

In most EMF studies, the magnetic flux density, B, is measured using a special type of 
detector, called a Gauss meter. The Gauss meter works on the same principles just described, 
only backwards: the magnetic field induces an electric current in the detector, which is 
directly proportional to the strength of the field. The strength of the EMF can thus be 
calculated. Measurements on the Gauss meter are reported in Gauss or Tesla. For conversion 
purposes, one T is equal to 1 x 104 G. Typically, magnetic fields in the literature are reported 
in either mG or microTesla (µT), where 1 G = 1 x 103 mG and 1 T = 1 x 106 µT. 

Within this context, many different instruments are available for measuring the magnetic 
field of an EMF. These detectors usually have been calibrated for a specific set of 
frequencies. 

3.7.2.3 Electromagnetic Fields Health Overview 
All EMFs have the potential to interact with the human body in three different ways, each of 
which is discussed in further detail below. 

Electric Field Interactions 
Time-varying electric fields may cause ions (either positively or negatively charged 
molecules or atoms within the human body) to flow, may cause the reorientation of polar 
molecules within the body, and may cause the formation of polar molecules that would 
otherwise be non-polar. The magnitude of the effects depends on the part of the body that is 
exposed (for example, the brain and blood contain a large number of ions), the frequency of 
the EMFs, and the magnitude of the electric field (ICNIRP 1998). In order to potentially 
cause adverse health effects, the power density of the EMF must be in the range of 10-100 
mA/m. This value is not achieved under power transmission lines. 

Certain chemical reactions within the body generate charged molecules, called free radicals, 
which are susceptible to electric fields. The electric fields may affect how many free radicals 
are generated, the orientation of the free radicals in space, or the orientation of the electrons 
within the free radical. These phenomena may, in turn, affect the amount or type of 
biochemicals that result from a chemical reaction within the body (ICNIRP 1994). 

Magnetic Field Interactions 
Time-varying magnetic fields couple with the human body and result in induced electric 
fields, which in turn result in electric currents within the body. The magnitude of the effect 
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depends on the strength of the magnetic field, the size of the person, and the type of tissue 
exposed (ICNIRP 1998). 

Certain portions of the body are more susceptible to magnetic fields. Blood, for example, is 
made up of many charged particles, called electrolytes, flowing through the body. These 
electrolytes can interact with a magnetic field, thereby causing an electric current within the 
body as the blood flows. The effect is compounded when human beings move within the 
magnetic fields, which causes more variation of the magnetic field strength, which in turn 
causes variations of the induced electric current (ICNIRP 1994). A review of recent research 
by the ICNIRP (2010) has resulted in a shift in their recommendations regarding the 
biological effects of EMF. The new ICNIRP recommendations for EMF exposure are based 
on induced internal electric fields, not on induced current density. Previous recommendations 
were based on the current density, but induced electric fields have been identified as the 
value that determines the biological effect. Note that the strength of the induced electric field, 
and hence the strength of the time-varying magnetic field, has to be relatively high in order to 
observe biological effects, on the order of 10,000 mG (several milliTesla) (ICNIRP 1998). 
Such high levels will not be present near the transmission lines associated with this Project. 

Magnetic Field Energy Transfer 
When exposed to stationary magnetic fields (magnetic fields that do not vary with time), the 
human body can absorb energy from the fields, causing an increase in body temperature. The 
energy is absorbed as the ions within the human body attempt to align themselves with the 
magnetic field, much as a compass needle attempts to orient itself with the Earth’s magnetic 
field (ICNIRP 1994). However, this effect is only significant for EMFs with frequencies 
above 100 kHz (ICNIRP 1998). For this Project, EMF frequencies would be approximately 
60 Hz, which is substantially lower than the 100 kHz threshold required to increase body 
temperature. 

3.7.2.4 Health Effects of Electromagnetic Fields 
Scholarly journals and the Internet are replete with studies reporting the health effects of 
EMFs. Because this Project research is focusing on the ramifications of locating transmission 
lines and substations, this assessment will focus specifically on ELF EMFs, which is the 
region of the EMF spectrum that power lines and substations generate. 

The publications can be classified in several different ways: 

Based on Positive or Negative Impacts 
Some research on ELF EMFs has concluded that negative health effects may be linked to 
exposure to ELF EMFs (Genuis 2008; Hamza et al. 2005; Kheifets et al. 2006; Raz 2006;). 
However, the research is not in agreement on what type(s) of negative health effects may 
result from EMF exposure. In addition, the research has found a weak association between 
any health effects and EMF exposure.  

Several recent studies have focused on the potential medical treatment benefits of using 
EMFs under controlled conditions (Zorzi et al. 2007; Selvam et al. 2007). These research 
papers claim that localized use of specific EMFs can result in beneficial anti-inflammatory 
results, especially post-surgery. 
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Based on Location/Country 
Many studies have been conducted within the United States and are summarized by ICNIRP 
(2001). The ICNIRP was very discriminating in their selection of published articles 
considered for review. Namely, the ICNIRP accepted only those papers published in peer-
reviewed, scholarly articles with sufficiently large sample sizes to calculate an effect. The 
ICNIRP did not accept anecdotal evidence, case studies, or research that had questionable 
controls or scientific methods. Based on these criteria, the ICNIRP has concluded that a 
potential exists for adverse health effects from both adult and childhood exposure to high 
level ELF EMFs. As a result, the ICNIRP has set forth guidelines for EMF exposure, which 
were discussed previously in this assessment. The ICNIRP focused on health effects that had 
a high correlation to incidence of disease, such as leukemia and cardiovascular disease. Adult 
cancer, however, was not as thoroughly discussed in the ICNIRP paper. Reasons cited for 
questioning EMF cancer studies include the following: 

1. Cancer can manifest itself years after exposure, making cancer difficult to directly 
correlate to EMF exposure. 

2. Many other confounding variables within a person’s lifetime may increase the 
likelihood for cancer (i.e., chemical exposure, smoking, or exposure to ionizing 
radiation). 

3. Cancer has many forms. Usually, one variable (i.e., chemical exposure to benzene) 
results in a specific, identifiable type of manifesting cancer. However, studies that 
attempted to draw a link between EMF exposure and cancer were not consistent in the 
type of cancer that EMF exposure allegedly increased. 

Many studies have been conducted within Europe (Frija et al. 2006; San Segundo & Roig 
2008; Hamza et al. 2005; Ahlbom 2008), largely because the European Council has 
acknowledged a weak association between childhood leukemia and exposure to ELF EMFs 
(Scientific Committee on Toxicity, Ecotoxicity and the Environment [SCTEE] 2001; 
European Council Recommendation 1999). The basis for this decision was largely from 
research concluding that ELF EMF exposure to children caused a statistically significant 
increased incidence of childhood leukemia (SCTEE 2001). The result has been a European 
Council Recommendation (1999) that set EMF exposure limits for public exposure to all 
EMFs. The European Council’s recommendations are based on the ICNIRP guidelines for 
EMF exposure. Note that in 2010, the ICNIRP modified their recommendations for EMF 
exposure and stance on the link between childhood leukemia and EMF. The ICNIRP (2010) 
states that the results that came out of the research on childhood leukemia and EMF could be 
attributed to “a combination of selection bias, some degree of confounding, and chance.” 
Note also that all EMF levels expected for this Project are well below current ICNIRP 
exposure limits. 

Residential Exposure 
The largest portions of the published work on EMFs and human health are from studies of 
the general public (SCTEE 2001; Genuis 2008; Kheifets et al. 2006; Raz 2006; SCENIHR 
2008; Singh et al. 2008). These studies focused on the health implications to human beings 
living near high-voltage transmission lines, from 115 kV and above. EMF sources of 
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exposure, however, varied in these studies, from power transmission lines to electric 
toothbrushes. The adverse health effects reported in these studies varied as well, from 
headaches to insomnia to behavioral disorders (Genuis 2008). One study published in the 
British Medical Journal (Draper et al. 2005) studied the occurrence of childhood leukemia as 
a function of distance from power distribution lines. The study concluded that children living 
within 600 meters (1,800 feet) were statistically more likely to have leukemia than those 
living father away from the power lines. The study also concluded that children living even 
closer (200 meters or 600 feet) were at an increased risk of childhood leukemia. One study 
(Tenenbaum 2000) has postulated that the reason ELF EMF has been implicated in various 
forms of cancer is because the EMF exposure can induce cancer in cells within the body that 
have already been mutated by other means. These studies have been called into question 
based on the scientific design and the magnitude of the statistical significance. 

A similar study to the Draper research that was conducted in Russia in 2003 (Tikhonova et 
al. 2003) found no statistically significant adverse health effects linked to living close to 
power transmission lines. In addition, most EMF research investigating the potential effect of 
power lines on human beings has been conducted outside the United States, either in Europe 
or Asia. Because this research is conducted in regions where 50 Hz power is used (versus 60 
Hz power in the United States), these studies may not be applicable to the United States. 
Very limited research has been conducted within the United States on power line EMF and 
health effects. 

Based on Type of Health Effects Studied 
The literature and Internet contain myriad reports of adverse health effects of EMF exposure. 
The casual reader can find reports claiming that EMF exposure can cause anything from 
rashes to cancer, and everything in between. In order to make an informed decision, readers 
must be aware of certain caveats when reading any literature relating to EMFs. 

1. First, consider the source. Anyone can publish anything on the Internet. This makes 
Internet sources suspect, unless the source is a reputable authority on the subject, such 
as the World Health Organization (WHO) or the ICNIRP. Likewise, not all scientific 
journals are of the same caliber. Some journals, such as the Journal of Physical 
Chemistry, have stringent requirements for publication as well as a rigorous peer-
review system to ensure the validity and quality of the articles published. Other 
journals, such as Electric Power Systems Research, have different standards. 

2. Any research should be based on sound scientific principles, control for all variables, 
and have an experimental design that includes a study and control group. 

3. All reliable research is repeatable. If a study reports findings that cannot be verified 
by an independent group, the results and conclusions are suspect. 

4. A large sample size helps to ensure the applicability of the results. In other words, a 
small sample size (20 people or less, for example) makes the results and conclusions 
of the study difficult to generalize to the entire human population. Similarly, 
anecdotal evidence from one person may be relevant to that one person only, and not 
to the entire human population. On the other hand, the larger the sample size (300 or 
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more people, for example), the more applicable the results may be to a similar 
population. 

Given these caveats, only reliable literature sources were consulted and sited in this 
assessment. Based on a thorough review and evaluation of reliable scientific research, 
analyses, and reports, the ICNIRP (2001) concluded that a weak association exists between 
childhood leukemia and exposure to ELF EMF. The ICNIRP also evaluated the current 
research related to EMF exposure and the following health effects (ICNIRP 2001): 

1. Childhood cancer 

2. Adult leukemia 

3. Brain tumors 

4. Breast cancer 

5. Cardiovascular disease 

6. Neurological disorders (depression and suicide) 

Based on their review, the ICNIRP (2001) concluded that insufficient reliable research exists 
to determine if a link is possible between the adverse health effects above and long-term, 
elevated EMF exposure. The ICNIRP stated that more research is necessary in these areas.  

Note that although case studies are not applicable (n/a) to the entire population, the European 
Union has acknowledged that a certain portion of the population may be susceptible to a 
disorder called “EMF hypersensitivity” (World Health Organization 2004). Such individuals 
appear to suffer adverse health effects from exposure to much smaller EMF doses than the 
general population. There is much scrutiny of this condition in general, with many scientists 
suggesting that the root cause of the problem is not EMF, but something else. Because of 
this, EMF hypersensitivity is not acknowledged within the United States. 

The U.S. National Institutes of Health tasked the National Institute of Environmental Health 
Sciences (NIEHS) with studying and making recommendations on EMF and human health. 
NIEHS has put out a series of reports outlining their interpretations and recommendations 
(NIEHS 1998, 1999a and b; 2002). The NIEHS concludes that for most health outcomes, 
there is no evidence that EMF exposures have adverse health effects. The NIEHS calls for 
more studies and continued education on ways of reducing exposures. 

3.7.2.5 Electromagnetic Fields in Context 
Not all EMFs raise health concerns. In fact, the Earth has a natural magnetic field that human 
beings are constantly exposed to. The strength of the Earth’s field ranges from less than 
30 µT (0.3 G) to over 60 µT (0.6 G). In Buckeye, Arizona, the total magnetic field is 
approximately 0.33 Gauss (33 µT), according to the National Geophysical Data Center 
(2011).  

In a study that measured EMF exposure in 1,000 homes in the United States, 50 percent had 
average EMF levels of 0.6 mG (0.06 µT) or less, and 95 percent had average EMF levels 
below 3 mG (0.3 µT) (Connecticut Department of Public Health 2008).  
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Many everyday electrical objects emit relatively high EMFs when turned on, but the ICNIRP 
has determined that these items are not responsible for causing health problems (ICNIRP 
2001). Some of these values exceed the ICNIRP standard, but the devices are still considered 
safe. Table 3.7-6 illustrates the magnitude that some common electrical devices are capable 
of outputting (EMF-Link 2000).  

Table 3.7-6 Example EMF Sources 

SOURCE 

MAGNETIC FIELD  
6 INCHES AWAY  

(µT) 

Microwave Oven 30 

Mixer 60 

Hair Dryer 70 

Vacuum Cleaner 70 

Can Opener 150 

 

3.7.2.6 Electromagnetic Fields and Transmission Lines 
Of particular relevance to this Project is a research study conducted in Arizona of the EMF 
generated by two existing 69kV power substations in the Phoenix area for the Salt River 
Project. The study evaluated EMF levels within the substation as well as in adjacent 
residential areas. The study (Ma et al. 2011) found that all EMF levels were below both IEEE 
and ICNIRP recommended levels. 

The Environmental Law Centre (Wu 2005) compiled a relevant review and summary of 
international precedents related to EMFs and power transmission lines. The document was 
meant as a quick resource for attorneys; however, the document is written in “plain English” 
and, as such, provides a relatively thorough summary of all regulations around the world. 

A study of the ELF EMF exposure in residential settings outside the ROW of power 
transmission lines in Malaysia (Tukimin et al. 2007) documented that the ELF EMF strengths 
for both electric and magnetic fields were well below ICNIRP recommendations: the 
maximum field strength that the study observed was less than 60 percent of the ICNIRP 
standard. Similarly, Rahman et al. (2009) documented low electric and magnetic fields at the 
edge of the ROW for a variety of pole configurations in India. 

Similarly, a study of EMF strength in power substations in Egypt (Hossum-Eldin 2010) 
found that EMF values within the substation were generally at or below the public exposure 
limit, except immediately around the transformers. Additionally, a study in Kuwait attempted 
to simulate the ELF EMF experienced by a car travelling near power transmission lines (Al-
Sayegh and Qabazard 2007). The study stated that the EMF level for a car approximately 200 
feet from a 260 megawatt power transmission line was approximately 70 mG. This level was 
simulated at the lowest sag of the transmission lines. Note that this level is well under the 
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ICNIRP recommended limit. However, the study did note that additional simulation and 
refinement of the model were needed. 

3.7.2.7 Electromagnetic Fields and the Project 
EMF Levels 
Based on EMF data models prepared in 2008 for the APS Application for a CEC (URS 
2008), Table 3.7-7 compares the modeled EMF levels for the Study Area with ICNIRP 
recommended limits. While the data for the Application were not created for this specific 
Project, the overall set-up and load on the transmission lines for this Project is expected to be 
similar. Therefore, these data were used as the basis of comparison. However, future EMF 
data models for this specific Project may result in slightly different values. 

ICNIRP was chosen as the basis of comparison because the ICNIRP limits are used 
internationally and are relatively conservative limits compared to the IEEE limits. The 
“Distance From Structure” is the distance from the nearest transmission line to the edge of 
the ROW, taken off the modeled data from the 2008 report. Both the electric and magnetic 
field components are summarized.  

Table 3.7-7 Comparison of APS Projected EMFs to ICNIRP Limits 

SECTION 

DISTANCE 
FROM 

STRUCTURE 

EXPECTED E 
FIELD (KV/M) 

EXPECTED 
MAGNETIC 
FIELD (MG) 

1 – Paralleling Planned West Valley 
North 230kV Project 

50 0.25 8 

2 – Paralleling Existing Mead-
Phoenix 500kV Line 

100 2 20 

3 – No other Paralleling Lines 60 1.5 9 

ICNIRP (2010) Public Limits at 60 Hz  4.17 2,000 

 

The Proposed Action route would cross several existing power transmission lines (URS 
2012e), including the:  

• Mead-Phoenix 500kV line, 

• 69kV line along Patton Road, 

• 69kV line along US 60, 

• Western Area Power Administration Raceway – Waddell 230kV line, and 

• 69kV line west of Morgan Substation. 
As stated previously, EMFs from multiple sources have the potential to act by either 
cancelling each other out, thereby minimizing the EMF in the surrounding area, or by adding 
together, thereby increasing the EMF in the surrounding area.  
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3.7.2.8 Summary 
The ICNIRP acknowledges a weak association between high EMF exposure and childhood 
leukemia. The ICNIRP concluded that insufficient evidence exists to link EMF exposure to 
any other health effects. Note that the health effects studies reviewed by the ICNIRP focused 
primarily on the magnetic field portion of EMF, not the electric fields.  

Based upon the technical research, the ICNIRP has made a series of recommendations for 
limiting EMF exposure to human beings: public exposure for electric fields should be limited 
to 4.17kV/m and magnetic fields should be limited to 2,000 mG (200 mT) (ICNIRP 2010). 
While the guidelines are voluntary, the levels are designed to prevent undue health risks 
associated with EMF exposure. 

Based on modeling prepared for the APS Application for a CEC (URS 2008), EMF data were 
compared to the ICNIRP standards. The magnetic and electric fields at the edge of the ROW 
were all substantially below the ICNIRP public exposure limits.  

3.7.3 Fire 
This section provides information on fire and fuels management as it relates to the Project. 
The Study Area for the assessment of fire and fuels management includes the lands within 
and adjacent to the Proposed Action route, the ACC-certificated route, and all other Action 
Alternative routes (including access roads [temporary and permanent], staging areas, etc.). A 
portion of the Study Area is located within the Castle Hot Springs Management Unit of the 
Bradshaw-Harquahala Planning Area on BLM-managed lands. It was determined that the 
best area to focus the assessment of fire and fuels management for this Project would be the 
BLM Phoenix District Fire Management Unit 2 (FMU 2; BLM 2009b). This FMU 
encompasses all lands within its boundary and is not specific to BLM. The jurisdiction of 
other lands within FMU 2 (the Study Area) includes State Trust lands, private, U.S. Forest 
Service, USBR, and a small portion of Indian lands in the southeast portion of the FMU. The 
entire FMU is approximately 718,229 acres (BLM 2009b). Only BLM, State Trust, private, 
or USBR lands are likely to be affected by the Proposed Action route and the Action 
Alternatives.  

The Study Area falls within Arizona land use allocation 2: Initial Action is Suppression 
(areas not suitable for managing fire to achieve resource objectives) (BLM 2010a). These 
lands are not typically fire adapted, and using wildfire to meet resource objectives is not an 
appropriate action on these lands. This allocation includes areas where mitigation and 
suppression are required to prevent direct threats to life or property (BLM 2010a). The 
present BLM policy is to maintain full fire suppression in all land use allocation 2 areas 
(BLM 2010a).  

The Study Area is located within the Sonoran Basin and Range Ecoregion of Arizona. This 
ecoregion is similar in topography to the Mojave Basin and Range to the north. However, the 
Sonoran Basin and Range is slightly hotter than the Mojave and contains large areas of palo 
verde-cactus shrub and giant saguaro cactus (EPA 2010a). Winter rainfall decreases from 
west to east, while summer rainfall decreases from east to west. The Sonoran Desert 
Ecoregion is characterized by an arid climate. Annual precipitation varies from 3 to 10 inches 
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with slightly more rainfall at the higher elevations. Winters are mild while summers are hot 
and dry. The two main periods of rainfall occur during the last half of summer and in early 
winter.  

The following subsections serve to provide a picture of the existing fire conditions in the 
Study Area and develop a basis for the fire management impact analysis. 

3.7.3.1 Laws, Ordinances, Regulations, and Standards 
The BLM coordinates its fire management activities with the actions of related federal and 
state agencies responsible for fire management. The 1995 Federal Wildland Fire Policy is a 
collaborative effort that includes the BLM, U.S. Forest Service, National Park Service, US 
FWS, Bureau of Indian Affairs, the National Biological Service, and state wildfire 
management organizations (DOI 1995). The 1995 policy has undergone several reviews and 
additional guidance and policy has been developed based on those reviews. The BLM is 
currently following fire management guidance provided in the Guidance for Implementation 
of Federal Wildland Fire Management Policy (DOI 2009b). The BLM also addresses fire 
management issues in fire management plans and resource management plans, including: the 
2009 Phoenix District Fire Management Plan (BLM 2009b), and the Bradshaw-Harquahala 
RMP (BLM 2010a). 

3.7.3.2 Fire History and Data 
Fire has not historically played a large role in the development and maintenance of the 
ecosystem in this Study Area (see Figure 3.7-1) and the fire return intervals (i.e., the length 
of time between wildland fires occurring in a specific area) have been very long. This area 
also includes wildland-urban interface (WUI) areas, where an unplanned ignition could have 
negative effects to the ecosystem unless some form of mitigation takes place. Mitigation 
could include several different means to reduce the hazardous effects of unplanned wildland 
fires, including: mechanical, biological, chemical, or prescribed fire (BLM 2010a).  

The following fire history data are taken from the 1980-2009 records of fire events that 
occurred within five miles of the Project routes (not within 5 miles of the FMU). During this 
period, 39 separate fires burned a total of 1,359 acres. Fire extents have been highly variable, 
ranging from zero acres in years when fire was completely absent, to 1,223 acres during 
1983. The average number of acres burned per year in the area from 1980 to 2009 was 35 
acres. These figures reflect all burned acres, regardless of land ownership or jurisdiction.  

3.7.3.3 Fuel Types 
Various vegetation communities make up the fuel components of the Study Area. Vegetation 
communities are described in the URS Environmental Resource Report for Biological 
Resources (URS 2012i), but generally fall into Fire Behavior Prediction System (FBPS) Fuel 
Model GR1, and National Fire Danger Rating System (NFDRS) Fuel Model A (BLM 
2009b). Fuel models utilize the physical characteristics of a plant community to characterize 
and predict fire behavior. Fuel Model GR1 is described by Scott and Burgan (2005), and Fuel 
Model A is described by Schlobohm and Brain (2002). The two fuel models are summarized 
below: 
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FBPS Fuel Model GR1 (Short, Sparse Dry Climate Grasses) - The primary carrier of fire in 
GR1 is sparse grass; though small amounts of fine dead duel may be present. The grass in 
GR1 is generally short, either naturally or by grazing, and may be sparse or discontinuous. 
The moisture content of the fuel is very low and indicative of a dry climate.  

NFDRS Fuel Model A (Annuals) - This fuel model represents western grasslands vegetated 
by annual grasses and forbs. Brush or trees may be present but are very sparse, occupying 
less than one-third of the area. The quantity and continuity of the ground fuels can vary 
greatly with rainfall from year to year. 

3.7.3.4 Fire Regimes 
Fire regimes associated with the major vegetation cover types within the Study Area have 
been documented in terms of fire frequency (i.e., the number of years between fires in the 
same area) and fire severity (i.e., percent of dominant overstory vegetation removed). This 
Study Area is primarily vegetated with Sonoran Desert scrub and is classified as being within 
Fire Regime III. Fires historically occur every 35 to 100+ years under Fire Regime III and 
the severity of the fires is mixed. Each Fire Regime can be further separated into Condition 
Classes, which are discussed further in the following section.  

3.7.3.5 Fire Regime Condition Class 
National and state BLM fire policy requires current and desired resource conditions related to 
fire management be described in terms of three condition classes. These condition 
classifications are referred to as Fire Regime Condition Classes. A Condition Class is a 
classification of the amount of departure from the historic fire regime (which was discussed 
previously). Following is a description of the two condition classes that are present within 
FMU 2. The fire regimes and the condition classes were determined using Landfire data 
(Landfire 2012).  

Condition Class 1 – Fire regimes in this class are within the historical range. The risk of 
losing key ecosystem components from the occurrence of fire remains relatively low. 
Maintenance management such as prescribed fire, mechanical treatments, or preventing the 
invasion of non-native species, is required to prevent these lands from becoming degraded. 
Low elevation (below 2,000 feet) areas within this unit are primarily Condition Class 1 
(BLM 2009b).  

Condition Class 2 – Fire regimes in this class have been moderately altered from their 
historical range by either increased or decreased fire frequency. A moderate risk of losing 
key ecosystem components has been identified on these lands. To restore their historic fire 
regime, the lands may require some level of restoration through prescribed fire, mechanical 
or chemical treatments, and subsequent reintroduction of native plants. Most of the areas 
above 2,000 feet in elevation within this FMU are now in Condition Class 2 (BLM 2009b) 
due to the presence of exotic annual grasses in upland areas and saltcedar/tamarisk along 
riparian corridors.  

Figure 3.7-2 shows the distribution of the condition classes in the Study Area. 
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3.7.3.6 Fire Management 
Fire management utilizes an integrated approach to reduce the danger to firefighters, improve 
the productivity of public lands, protect public and private property from devastating fire 
and, over the long term, reduce fire suppression costs. Fire management integrates five main 
components as follows: 

General Fire Management – National Fire Plan. The National Fire Plan is not a singular 
document, but rather a compilation of concepts, documents, and policies which guide fire 
management and began with the Federal Wildland Fire Management Policy and Program 
(DOI 1995a). Firefighter and public safety is the first priority in all fire management and 
suppression actions. 

Fuels Management – Includes hazardous fuels reduction, prescribed fire, and fuels 
management.  

Fire Prevention – Includes education, community assistance, and prevention programs.  

Fire Suppression – Composed of preparedness, the mobilization and management of fire 
suppression crews for fire suppression, and the actual suppression of fires.  

Fire Rehabilitation – Includes emergency stabilization and rehabilitation efforts in the post 
fire environment to reduce hazards to the public and ecosystem values. Rehabilitation efforts 
are generally undertaken in the post-fire environment to protect and sustain ecosystems, 
public health and safety, and to help communities protect infrastructure. Typical efforts 
involve soil stabilization, flood control, and rehabilitation of vegetation structure and 
function in an attempt to keep cheat grass and other undesirable plants out of disturbed areas.  

According to the Bradshaw-Harquahala ROD the lands within the Study Area are not fire 
adapted and unplanned ignitions should be suppressed (BLM 2010a). Vegetation types in the 
Study Area are not considered dependent on, or even adapted to, fire. The vegetation in this 
area (saguaro cactus, palo verde, organ pipe cactus, and creosote) could take as long as a 
century to reestablish after a fire.  

There are several communities (i.e., towns and cities) within the FMU boundaries. There are 
also recreation sites, range improvements, railways, roadways, utility lines, substations and 
communication sites in the FMU. Communities and infrastructure associated with these 
features can make fire suppression activities more difficult and dangerous for firefighting 
personnel. As part of community protection and community assistance programs, the BLM 
utilizes local news media to provide information and updates to the public. The BLM also 
may participate in school presentations, attend events/parades, and develop partnerships with 
homeowner organizations, permittees, and other groups to assist communities in reducing the 
risk from wildfire through public awareness (BLM 2009b). 

Suppression strategies and tactics in this FMU usually involve direct attack on wild fires 
using hand crews, engines where possible, and aerial support to knock down the fire edge. As 
a result, fires in this area are usually quickly contained. 
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3.8 PALEONTOLOGY 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Paleontology, Sun Valley to Morgan 500/230kV 
Transmission Line Project (URS 2012f). The contents of that report are used essentially 
verbatim below, and without specific reference. Further, references made in that report are 
repeated herein without independent review. 

Paleontological resources are fossilized remains of past life including invertebrate and 
vertebrate animals and multi-cellular plants, including imprints. These resources are non-
renewable and therefore are considered sensitive. Due to their paucity, fossils are important 
records of ancient life, particularly vertebrate fossils.  

The Study Area covered by the paleontological records search included a one-mile buffer 
around the Proposed Action route, the ACC-certificated route, and all other Action 
Alternative routes. In general, any paleontological resources known for Maricopa County 
were also compiled. The paleontological assessment for the Study Area was based on a 
review of data gathered from the Arizona Geological Survey, the USGS, the Arizona 
Museum of Natural History, and paleontological and geologic literature. No site visit was 
conducted. 

3.8.1 Laws, Ordinances, Regulations, and Standards 
Protections of paleontological resources are provided under federal legislation which requires 
federal agencies to take into consideration surface disturbing federal actions that may cause 
direct adverse impacts to paleontological resources through the damage or destruction of 
fossils or the disturbance of the stratigraphic context in which they are located. Indirect 
adverse impacts may be created from increased accessibility to fossils leading to looting or 
vandalism activities. Under FLPMA and NEPA, federal actions and land tenure adjustments 
that may impact or result in a loss of paleontological resources are evaluated, and necessary 
mitigation is identified. As the footprint of the Project includes federal lands, the following 
federal laws will apply to the paleontological resources within the Project footprint. 

Antiquities Act of 1906 - The Antiquities Act of 1906 has historically been used as the basis 
for federal protection of paleontological resources on federal lands. The act authorizes the 
government to regulate the disturbance of objects of antiquity on federal lands through the 
responsible managing agency and to prosecute individuals responsible for the unauthorized 
damage or removal of such objects.  

National Environmental Policy Act of 1969 - NEPA establishes a public, interdisciplinary 
framework for federal agencies reviewing projects under their jurisdiction to consider 
environmental impacts. NEPA’s basic policy is to assure that all branches of government 
give proper consideration to the environment prior to undertaking any major federal action 
that significantly affects the environment.  

Federal Land Policy Management Act of 1976 - The FLPMA of 1976 (P.L. 94-579; 90 Stat. 
2743, USC §§ 1701-1782) requires that public lands be managed in a manner that protects 
the quality of their scientific values.  
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Paleontological Resources Preservation Act of 2009 - The most explicit federal protection for 
paleontological resources, enacted in 2009, is the Paleontological Resources Preservation 
Act. This act regulates who may collect fossils on public lands and where such fossils must 
be curated. It also provides for prosecution of violators. 

Bureau of Land Management Instruction Memorandum 2009-11 - This Instruction 
Memorandum (IM) provides guidelines for assessing potential impacts to paleontological 
resources in order to determine mitigation steps for federal actions on public lands under 
FLPMA and NEPA. These guidelines also apply where a federal action impacts split-estate 
lands. In addition, this IM provides field survey and monitoring procedures to help minimize 
impacts to paleontological resources from federal actions in the case where it is determined 
that significant paleontological resources will be adversely affected by a federal action. 

3.8.2 Study Area Conditions 
The Study Area lies in the Basin and Range geologic province within Arizona (Wilson and 
Moore 1959; Anderson et al. 1992). The basins in the Arizona portion of the Basin and 
Range province were created by structural disturbances between 15 and 10 million years ago 
(Anderson 1995). Minimal detailed geologic mapping exists for the area. Wilson et al. (1957) 
mapped the entire county of Maricopa and showed the Study Area to be largely Quaternary 
and Tertiary sand, gravel, and conglomerate with the ACC-certificated route passing through 
Precambrian schist and Quaternary basalt near its eastern end. Anderson et al. (1992) mapped 
the area as being mostly middle Tertiary and younger sediments with some middle Tertiary 
crystalline rocks and some middle Tertiary and younger volcanic rocks toward the east end. 
Huckleberry (1994) mapped the Wittmann and Hieroglyphic Mountains Southwest 7.5' 
quadrangles at a 1:24,000 scale. Where the Project crosses those quadrangles, the sediments 
are relatively young alluvial fans, very young Pleistocene fans, and older Pleistocene fan 
surfaces. Pearthree et al. (2004) mapped the Daggs Tank 7.5' quadrangle at a 1:24,000 scale. 
Where the Project crosses that quadrangle, the sediments are Holocene alluvium, early 
Pleistocene river deposits, and Plio-Pleistocene river deposits. 

3.8.3 Paleontological Potential 
Assessment of paleontological data was made using the Society of Vertebrate Paleontology 
Assessment of the Paleontological Potential of Rock Units, the Potential Fossil Yield 
Classification (PFYC) system and through a review of the published and unpublished 
paleontological literature for the region (McCord 2011). The determination of a site’s (or 
rock unit's) degree of paleontological potential, according to the Society of Vertebrate 
Paleontology (SVP 1995), is first founded on a review of pertinent geological and 
paleontological literature and on locality records of specimens deposited in institutions. This 
preliminary review may suggest particular areas of known high potential. If an area of high 
potential cannot be delimited from the literature search and specimen records, a surface 
survey would determine the fossiliferous potential and extent of the sedimentary units within 
a specific project. The field survey may extend outside the defined project to areas where 
rock units are better exposed. If an area is determined to have a high potential for containing 
paleontologic resources, a program to mitigate impacts is developed. In areas of high 
sensitivity, a pre-excavation survey prior to excavation is recommended to locate surface 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 3-87 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

concentrations of fossils which might need special salvage methods. The sensitivity of rock 
units in which fossils occur may be divided into three operational categories: 

High Potential - Rock units from which vertebrate or significant invertebrate fossils or 
significant suites of plant fossils have been recovered are considered to have a potential for 
containing significant non-renewable fossiliferous resources. These units include but are not 
limited to sedimentary formations and some volcanic formations which contain significant 
nonrenewable paleontological resources anywhere within their geographical extent, and 
sedimentary rock units temporally or lithologically suitable for the preservation of fossils. 
Sensitivity comprises both (a) the potential for yielding abundant or significant vertebrate 
fossils or for yielding a few significant fossils, large or small, vertebrate, invertebrate, or 
botanical; and (b) the importance of recovered evidence for new and significant taxonomic, 
phylogenetic, ecologic, or stratigraphic data. Areas which contain potentially datable organic 
remains older than Recent (usually used as synonymous with Holocene Epoch, which is 
generally regarded as having begun 10,000 radiocarbon years, or the last 11,500 
calibrated (i.e. calendar years, before present (1950)), including deposits associated with 
nests or middens, and areas which may contain new vertebrate deposits, traces, or trackways 
are also classified as significant. 

Undetermined Potential - Specific areas underlain by sedimentary rock units for which little 
information is available are considered to have undetermined fossiliferous potentials. Field 
surveys by a qualified vertebrate paleontologist to specifically determine the potentials of the 
rock units are required before programs of impact mitigation for such areas may be 
developed. 
Low Potential - Reports in the paleontological literature or field surveys by a qualified 
vertebrate paleontologist may allow determination that some areas or units have low 
potentials for yielding significant fossils. Such units will be poorly represented by specimens 
in institutional collections. These deposits generally will not require protection or salvage 
operations. 

The PFYC is a system for categorizing the probability of geologic units to contain 
scientifically significant paleontological resources or noteworthy fossil occurrences. It has 
five levels or Classes, with Class 1 applied to geologic units that are not likely to contain 
significant fossils through Class 5 for geologic formations that have a high potential to yield 
scientifically significant fossils on a regular basis.  

If the results of the preliminary analysis determine that a project will only affect geologic 
units not likely to contain significant fossils or that have a very low or low potential for 
significant fossils (PFYC Class 1 or 2), and no scientifically important localities are known 
to occur in the area, the project file should be documented, and no additional paleontology 
assessment is necessary. 

The results of an analysis of a project may indicate the potential to disturb PFYC Class 3, 4, 
or 5 formations or potentially fossil-bearing alluvium, or known significant localities, which 
may then suggest the need for field surveys and/or other mitigation measures. The results 
may also identify areas where little or nothing is known of the fossil record so that additional 
attention may be given to these areas during field survey. The analysis should consider the 



 
3-88 APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement and 
October 2012  Draft Resource Management Plan Amendment 

 

likely impacts on the known or potential fossil resource and should be the basis for 
determining the need for or level of additional assessment. 

Project Area Potential 
Geologic mapping of the area (Wilson et al. 1957) indicate that the only potentially 
fossiliferous deposits in the area to be Quaternary and Tertiary gravels, sand, and silts. These 
deposits are not typically productive with surface deposits, but some localities in eastern 
Maricopa County (Lindsay and Tessman 1974; Mead 2005) have produced Pleistocene 
faunas where down-cutting or excavation has occurred.  

The paleontological potential of the Precambrian schist and Quaternary basalt in the eastern 
portion of the Study Area is low in the Society of Vertebrate Paleontology system; in terms 
of the PFYC system, these would be rated Class 1 – very low. The paleontological records 
search report suggests that surficial sediments are unlikely to produce paleontological 
resources, but that deeper sediments are more sensitive. At least in the active drainages, the 
surficial sediments would be geologically young. In terms of the Society of Vertebrate 
Paleontology system, their sensitivity would be rated low; in terms of the PFYC system, they 
would rated Class 2 – low. Given that some of the sediments which the Proposed Action 
route and other Action Alternatives would cross are middle Tertiary age or younger, and that 
several vertebrate fossils of Pleistocene and possibly Pliocene age are known from Maricopa 
County, the paleontological potential of these Pleistocene and Pliocene sediments should be 
regarded as unknown until other sources of evidence, such as a systematic survey (which is 
not required for this project), can be obtained. In the PFYC system, they would be rated 
Class 3 – moderate or unknown. 

3.8.4 Known Paleontological Resources 
Four publications dealt with known paleontological sources near the Project. The 
publications of paleontological resources in the Study Area seem to have been prompted by 
individual scientists’ research interests or chance finds. Lindsay and Tessman (1974) 
recorded an oreodont from Oligocene deposits in eastern Maricopa County. There are no 
other Paleogene vertebrate fossils recorded for the county (Lucas and Morgan 2005a). 
Morgan and White (2005) showed no Miocene or Pliocene vertebrate fossil localities in 
Maricopa County. Mead (2005) showed no Late Pleistocene reptile or amphibian records 
from Maricopa County. However, McCord (1994) listed three Pleistocene records of the 
Bolson tortoise (Gopherus flavomarginatus) from between the Salt and Agua Fria Rivers 
near Phoenix. The El Mirage locality is 12 miles south of the Project near the Morgan 
Substation. The Las Colina locality is 31 to 42 miles to the southeast, and the Lehi record is 
38 to 51 miles southeast of the Project. Lucas and Morgan (2005b) listed two Pleistocene 
mammal localities from eastern Maricopa County. Pasenko (2007) described the cranium of 
a Stegomastodon (a gomphotherium proboscidean) from “north of Morristown” which is 
within 5 miles of the nearest portion of the Project. The specimen is problematic because 
where the specimen was collected is not definitively known. Pasenko concluded that it was 
of late Pliocene or early Pleistocene age.  
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The results of the paleontological records search were provided by Dr. Robert McCord 
(2011). That report incorporates information from the AZMNH, the Museum of Northern 
Arizona (MNA), the collection of the Northern Arizona University Quaternary Studies 
Program (a former Northern Arizona University collection, recently transferred to AZMNH), 
and the University of Arizona. The report included information on an unpublished record of 
Gopherus from Peoria, 15 miles south of the eastern end of the Project near Morgan 
Substation. The paleontological records search report concludes that there are no known 
vertebrate fossil localities within one mile of the Project Area. 

3.9 RECREATION AND SPECIAL DESIGNATIONS 
Portions of the information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Land Use, Recreation and Special Designations, Sun 
Valley to Morgan 500/230kV Transmission Line Project (URS 2012a). The contents of that 
report are used essentially verbatim below, and without specific reference. Further, 
references made in that report are repeated herein without independent review. The 
information taken from the resource report has been supplemented with additional research. 

The Study Area boundary for recreation and special designations includes a two mile area 
surrounding the Proposed Action route, the ACC-certificated route, and all other Action 
Alternative routes (Figure 3.9-1). Although direct effects related to construction would likely 
occur within 500 feet of the routes, a broader area (out to two miles from the routes) was 
chosen to be consistent with what was considered in the CEC application. The following 
sections discuss relevant laws and regulations, recreation, and special designations within the 
Study Area and surrounding vicinity.  

3.9.1 Laws, Ordinances, Regulations, and Standards 
The Action Alternatives would traverse federal, state, and local agency jurisdictions that have 
adopted land use plans and regulations which guide the type and intensity of land use (see 
Figure 3.6-1). Section 3.6 - Land Use and Range Resources, provides a discussion of the 
laws, ordinances, regulations, and standards that includes those applicable to recreation and 
special designations. 

3.9.2 Recreation Overview 
Both developed and undeveloped recreational uses are located within the Study Area. 
Developed recreational opportunities are provided by three golf courses (located within 
residential communities), regional and neighborhood parks/playgrounds, campground/picnic 
facilities, recreational trails, rodeo arenas, a paintball facility, a soaring school/glider port, 
and a designated OHV staging area. With exception of the designated OHV staging area, the 
developed recreational opportunities in the Study Area would be largely unaffected by the 
proposed Project, and are therefore not discussed in detail in this document. Undeveloped 
recreational opportunities include hiking, geocaching, mountain biking, horseback riding, 
hunting, wildlife viewing, target shooting, and dispersed OHV use. Heavy, dispersed, 
undeveloped recreational activity occurring north of SR 74 would be impacted by the 
proposed Project, and is therefore the focus of this section. 
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3.9.3 Recreation Management 
3.9.3.1 Bureau of Land Management  
Recreation Opportunity Spectrum 
The BLM uses a planning tool known as the Recreation Opportunity Spectrum (ROS) that 
inventories, classifies, and maps public lands according to their suitability for various types 
of recreational activity based on the presence of physical setting characteristics. The system 
defines six classes of recreation opportunity ranging from natural, low-use areas to highly 
developed, intensive use areas: these include Primitive, Semi-Primitive Non-Motorized, 
Semi-Primitive Motorized, Roaded Natural, Rural, and Urban. The classes are defined by 
setting, the types of recreational activities appropriate to that setting, and the types of 
recreation experience the setting offers to visitors. BLM-managed lands within two miles of 
the Proposed Action route, the ACC-certificated route, and all other Action Alternative 
routes contain the three ROS classes (Figure 3.9-1) described below. 

Semi-primitive motorized - This setting is a mostly natural landscape of moderate to large 
scale, within one-half mile of primitive roads and two-track vehicle trails. The setting offers a 
moderate degree of isolation from others; contact with others remains low to moderate and 
there are few management controls. The use of motorized recreational equipment is allowed. 
Recreationists can experience a high degree of interaction with the natural environment while 
enjoying activities such as hunting, climbing, vehicle trail riding, backcountry driving, 
mountain biking, and hiking. 

Roaded Natural - This setting consists of areas near improved and maintained roads. While 
these areas are mostly natural in appearance, some human modifications are evident, with 
moderate numbers of people, visible management controls, and developments. Activities 
include wood gathering, downhill skiing, fishing, off-highway vehicle driving, interpretive 
uses, picnicking, and vehicle camping. The experience provides for a sense of security 
through the moderate number of visitors and developments, and some personal risk-taking 
and challenges. 

Rural - This setting is characterized by a substantially modified natural environment. 
Resource modification, development, and use are obvious. Human presence is readily 
evident, and interaction between users is often moderate to high. Activities consist mostly of 
facility/vehicle dependent recreation and generally include vehicle sightseeing, horseback 
riding, on-road biking, golf, swimming, picnicking, and outdoor games. The experience 
provides for modern visitor conveniences, moderate to high levels of interactions with others, 
and a feeling of security from personal risk. 

Special Recreation Management Areas 
BLM designates SRMAs to help direct management priorities in areas with a high amount of 
recreational activity and increased resource values and public concern. There are two 
SRMAs located near the Study Area and one located within two miles of the Proposed 
Action route, the ACC-certificated route, and all other Action Alternative routes. 

The southern portion of the Castle Hot Springs SRMA (112,430 acres) is located within the 
Study Area and is located mainly north of SR 74 and west of Lake Pleasant Regional Park 
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(Figure 3.9-2) although it does extend south of SR 74 on the public land paralleling SR 74. 
The SRMA contains the Hieroglyphic Mountains RMZ (16,510 acres), Sheep Mountain 
RMZ (4,270 acres), and the Baldy Mountain RMZ (6,550 acres). The Castle Hot Springs 
SRMA is managed for motorized and non-motorized recreation and provides opportunities 
for developed camping, OHV use with single- and two-track routes for general motorized 
recreation use, and organized OHV events, horseback riding, bicycling, hiking, and 
picnicking.  

The Black Canyon SRMA (68,730 acres) is located approximately two miles northeast of the 
Study Area (Figure 3.9-2). The SRMA contains the Black Canyon Hiking and Equestrian 
RMZ (8,325 acres) and the Table Mesa RMZ (11,050 acres). The Black Canyon SRMA 
contains the Black Canyon National Recreation Trail which provides high quality non-
motorized recreation opportunities for hikers, equestrians, and mountain bikers through the 
Black Canyon Corridor. The Table Mesa RMZ provides for intensive motorized recreation in 
Semi-primitive to Roaded Natural recreation settings.  

The Hassayampa SRMA (181,910 acres) is located approximately two miles northwest of the 
Study Area (Figure 3.9-2) and contains the Stanton (6,050 acres), Wickenburg Community, 
Box (72,040 acres), San Domingo (16,040 acres), and Vulture Mine (30,100 acres) RMZs. 
Recreation opportunities within the Hassayampa SRMA include hiking, horseback riding, 
picnicking, camping, mountain biking, and OHV use.  

Special Recreation Permits 
BLM issues Special Recreation Permits (SRPs) for commercial and competitive uses, 
organized group events and activities, and vending operations conducted on public lands. The 
permits can be for one-time events, such as an OHV race or horse ride, or for on-going 
commercial uses such as jeep tours. BLM issues SRPs on a case-by-case basis. 

In areas near and north of the Study Area, the BLM issues SRPs for horse trail rides, 
competitive motorized and non-motorized events, orienteering, OHV tours, and permits for 
outfitter and guide activities such as big game hunting (BLM 2010a). BLM has issued 18 
commercial permits and 3 competitive permits in the Study Area (BLM Outdoor Recreation 
Planner, personal communication, January 26, 2012). 

Special Designations 
There are no BLM special designations within the Study Area. 

3.9.3.2 Other Entities  
State of Arizona 
The Statewide Planning Unit of Arizona State Parks prepared the 2008 Arizona State 
Comprehensive Outdoor Recreation Plan (SCORP). The SCORP is Arizona’s outdoor 
recreation policy plan. It is intended to guide outdoor recreation managers and decision-
makers on policy and funding issues and is updated every five years. The BLM was 
represented on the 2008 SCORP Workgroup, which served as the steering committee for the 
SCORP planning process and drafted the grant rating criteria for the federal Land and Water 
Conservation Fund (LWCF) and the Arizona Heritage Fund Local, Regional and State Parks 
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grant programs. The SCORP is prepared in accordance with the provisions of the LWCF Act, 
which was enacted in 1964 to encourage the provision of greater recreation opportunities for 
American citizens. Arizona receives annual congressional appropriations from LWCF 
administered through the Arizona State Parks Board to fund state and local government 
sponsored outdoor recreation projects. Two key uses of the SCORP, as they relate to the 
proposed Project are: 

• Establish outdoor recreation priorities for Arizona that will help outdoor recreation 
and natural resource managers at all levels of government, the state legislature, and 
the executive branch make decisions about the state’s outdoor recreation sites, 
programs and infrastructure.  

• Encourage a better, highly integrated outdoor recreation system throughout Arizona 
that balances recreation and protection of natural and cultural resources. (Arizona 
State Parks 2007). 

Arizona’s SCORP identifies outdoor recreation issues of statewide importance based upon, 
but not limited to, input from the public. The State identified nine priority issues for outdoor 
recreation in Arizona of which the following three would be applicable to the proposed 
Project: 

• Plan for Growth/Secure Open Space - As Arizona’s population increases, the demand 
for recreational opportunities and open space grows, but the land to provide those 
opportunities is decreasing due to changing land uses and explosive residential and 
commercial development. State Trust land is a key variable for Arizona’s growth. 
Identifying key lands and their access points and acquiring them before development 
should be an integral part of growth planning, providing a foundation for parks and 
other outdoor recreation facilities, open space and natural areas, and is typically less 
expensive than acquiring them later. 

Goal: The goal is “Smart Growth;” growing smarter is about creating and sustaining 
healthy landscapes, livable communities and vibrant economies. This type of 
proactive planning is to ensure Arizona’s desirability as a place that combines 
incredible resources with a dynamic economy, through integration of quality of life 
with quality growth in our everyday lives and expectations for future growth and 
development. 

Action Strategies that apply to the proposed Project:  

2. Look holistically across geographic boundaries, disciplines, governments, private 
interests, and generations, and examine all benefits and costs, not just fiscal costs.  

4. Do proactive and visionary planning, not just react to situations as they become 
critical.  

6. Determine the type, size and condition of the lands needed for parks and open 
space before enacting planning and zoning policies, ordinances or development set-
asides. 
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• Resolve Conflicts - As the sheer numbers of recreationists increase and demand for 
different activities grows, managing the resource impacts and conflicts that develop 
between these uses will become an increasingly important issue of public policy.  

Goal: The goal is implementing a well-planned balance of land uses including 
recreational opportunities that adhere to set carrying capacities and result in 
harmonious interactions between recreational users and between landowners and 
recreationists, and, protected and sustainable natural and cultural resources. 

Action Strategies:  

2. Proactively involve all affected parties when deciding on strategies to resolve 
conflicts.  

8. Provide for OHV use on public lands but manage it properly, to reduce conflicts 
with other recreation users and minimize the activity’s impacts on natural and cultural 
resources, as is done for other recreational activities. 

• Fill Gaps between Supply and Demand - Increasing population, rapid development 
and leapfrog communities are expanding towns and cities ahead of their ability to 
provide necessary infrastructure and desired amenities such as parks, trails and open 
space. 

Goal: The goal is to expand and improve the range, quality and quantity of outdoor 
recreation opportunities in local communities and throughout Arizona that meet the 
needs of Arizona’s diverse residents and visitors. 

Action Strategies:  

4. State and federal agencies should implement coordinated interagency planning 
efforts for new recreational areas and trail systems to ensure an equitable regional 
distribution of desired recreational opportunities and access to natural environments. 

Maricopa County Parks and Recreation Department 
Maricopa County Parks and Recreation Department manages the United States’ largest 
county park system, with 10 regional parks totaling approximately 120,000 acres. A 
combination of leased and purchased land has allowed Maricopa County to develop a 
regional park system that preserves natural open spaces. The park system provides residents 
with the opportunity to enjoy natural and cultural resources and to participate in a variety of 
recreational activities. White Tank Mountain and Lake Pleasant Regional Parks are located 
closest to the Study Area. 

Lake Pleasant Regional Park is located 15 miles west of Interstate 17 on SR 74, 30 miles 
from Phoenix and within the city limits of Peoria. It is located in the northeast portion of the 
Study Area and just south of the Yavapai/Maricopa County boundary. The park is accessed 
from SR 74 via Castle Hot Springs Road. The park is extremely popular for boating, fishing, 
water skiing, jet skiing, sailing, and other water sports, and contains developed campgrounds. 
White Tank Mountain Regional Park is located north of the Town of Buckeye, east of the 
City of Surprise, and southwest of the Study Area, and encompasses approximately 30,000 
acres. A portion of the Maricopa Trail which is part of the Maricopa County Regional Trail 
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Plan is located within the Study Area. The trail begins at the Agua Fria trailhead located 
approximately 1.5 miles south of Lake Pleasant. Maricopa County has also proposed four 
future trails that would be located within the Study Area (see Section 3.6). These trails have 
been approved by the Maricopa County Board of Supervisors, but their exact locations could 
shift.  

There are also several community parks located near the Study Area in Surprise, Buckeye, 
and Peoria that provide a variety of recreational facilities and opportunities. As discussed in 
Section 3.6.3, planned communities have identified areas of open space that would be 
available for recreational use, such as hiking and wildlife observation. 

3.9.4 Recreational Use 
The SCORP breaks the state into six planning units, one of which is Maricopa County. 

In preparation of the 2008 SCORP (Arizona State Parks 2007), public surveys were 
conducted in 2006. The survey asked respondents to rate how often they currently participate 
in 22 different outdoor recreation activity categories, and if they will participate more, less, 
or the same in these activities over the next five years. Approximately 25 percent of 
Maricopa County respondents participate in OHV activities. Maricopa County respondents 
indicated they participated in OHV activities an average of four times last year (occasions, 
not days) in OHV activities, and approximately 22 percent indicated they expect their future 
participation level to increase. 

3.9.4.1 OHV Recreation 
The primary recreational use within the Study Area is OHV recreation. Within Maricopa 
County, there are three major areas for OHV recreation: The Tunnel-Cave Creek area, the 
Sycamore Creek/Rolls area, and The Boulders Staging Area/Hieroglyphic Mountains, which 
is within the Study Area. Of the three areas in the county, The Boulders/Hieroglyphic 
Mountains area receives proportionally more use than the other two areas – approximately 40 
percent (T. Bickauskas, BLM, personal communication August 3, 2012). 

The Hieroglyphic Mountains area (BLM managed public lands) contains two-track trails 
used for 4-wheel OHVs and single-track trails used primarily by motorcyclists. Mountain 
bikers and hikers also use the area, but the area recreational use is predominantly motorized. 
The topography of the area is low rolling hills, gradually gaining in elevation as the trails 
travel north from The Boulders Staging Area. The area is sparsely vegetated, with forests of 
saguaro cactus at higher elevations. As recreationists travel on the trails to the north, the area 
offers sweeping views of the valley to the south, with the suburbs of Phoenix visible in the 
distance. SR 74 is barely visible and difficult to locate in the view. The area feels very 
natural and remote. Occasionally trails and other riders are visible, but the presence of trails 
does not diminish the natural feeling of the surroundings. 

The Boulders Staging Area is reached via a short access road north from SR 74. The Staging 
Area was constructed approximately five years ago to consolidate staging activities in one 
location, reducing resource impacts (T. Bickauskas, BLM, personal communication August 
3, 2012). The Boulders Staging Area itself is a developed facility located on BLM managed 
land within the Hieroglyphics RMZ and north of SR 74. The Boulders Staging Area provides 
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access to OHV trails ranging in difficulty that traverse the area between Lake Pleasant to the 
east, Wickenburg to the west, and Prescott National Forest to the north (AGFD 2011a). All 
OHV travel is limited to existing trails. Amenities within the staging area facility include 
camping facilities, a rest room, and an information kiosk that provides a map showing riding 
trails, OHV guidelines, and safety information. OHV recreationists basing from The 
Boulders Staging Area are able to access trails within the Castle Hot Springs SRMA, 
Hieroglyphic Mountains RMZ, and Baldy Mountain RMZ. 

Visitation statistics for The Boulders Staging Area are presented in Table 3.9-1.  

Table 3.9-1 Visitation Statistics for The Boulders Staging Area 

FISCAL 
YEAR VISITOR DAYS 

2009 26,050 

2010 39,759 

2011 48,584 
 Source: M. Skordinski, BLM, personal communication September 5, 2012. 

 

Counts for visitor days at The Boulders Staging Area began when the area was completed in 
2008. Visitor use of the area increased dramatically as a result of:  

• The site being publicized by local businesses  

• BLM manning the site with a host, which led to increased safety and good visitor 
behavior 

• Discontinuation of recreational use of State Trust lands south of SR 74 (T. 
Bickauskas, BLM, personal communication September 5, 2012). 

A recreation permit is required to access State Trust lands north of SR 74; State Trust lands 
south of SR 74 were closed to OHV recreation approximately four years ago. At that time 
recreational use at The Boulders Staging Area approximately tripled. Recreational use at The 
Boulders Staging Area now reaches capacity on many holiday weekends. (T. Bickauskas, 
BLM, personal communication August 3, 2012). 

Approximately half of the OHV riders basing out of The Boulders Staging Area stay in 
relatively close proximity to the Staging Area. OHV riders seeking casual, less challenging 
routes, as well as riders seeking a more challenging experience, use this southern portion of 
the SRMA, in relatively close proximity to SR 74. Casual riders tend to prefer riding in the 
sandy wash bottoms of this area. Riders seeking a more challenging experience tend to 
venture north, further away from the staging area and the proposed Project (T. Bickauskas, 
BLM, personal communication August 13, 2012). 

An area of State Trust lands is contained within the Castle Hot Springs SRMA north of The 
Boulders Staging Area and can be accessed for OHV recreation; however, an additional 
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permit from the State is required. OHV recreation on State Trust lands south of SR 74 is not 
authorized (T. Bickauskas, BLM, personal communication August 3, 2012). 

The BLM HFO has identified preliminary route designations through the Route Evaluation 
Process for existing roads, primitive roads, and trails used for OHV recreation. The 
preliminary routes that have been identified in the Study Area generally occur north of SR 74 
(Figure 3.9-3). The single-track routes in the Study Area receive moderate use and the 
tertiary unpaved routes receive moderate to heavy use. The miles of routes and the route 
designations that occur within the Study Area are described in Table 3.9-2. 

Table 3.9-2 Preliminary Route Designations within the Study Area 

ROUTE DESIGNATION MILES 

Primary Road Paved: Major/minor highway. Provides access between major points. 
Serves a large area, with many roads branching from it. 

7.8 

Secondary Road Unpaved: Generally a regularly maintained one-lane road, with other 
roads of lesser quality branching from it. Connects primary roads and major points. 

3.5 

Tertiary Road Unpaved: Generally a two-track that may or may not be usable by a two-
wheel drive vehicle. Generally, formal maintenance is not performed on this type of route. 

44.3 

Single Track: Hiking and biking; too narrow for a truck and, most times, an ATV. Can be 
up to 0.5 meter wide, not allowing ATVs or trucks. 

12.2 

Reclaiming: Has not been used enough so that there is intact woody vegetation growing 
that would be damaged by the passage of a vehicle. Erosion and vegetation may block 
way, cause vehicle to get stuck and/or cause damage to vehicle. 

5.2 

Total 73.0 
Source: BLM 2010a 

 
The Route Evaluation Process did not identify all OHV routes used in the area managed by 
the BLM; there are other existing routes that are used but are not identified on the map or 
assigned a route designation. 

Single-track trails differ from two-track trails in the type of riding experience they offer. 
While motorcycle users may travel two-track trails to reach an area, they ride single-track 
trails for the recreation experience. Conversion of single-track to two-track trails changes the 
nature of the trail and the experience for the single-track rider, and leads to user conflicts. A 
portion of the OHV area east of The Boulders Staging Area and north of SR 74 is managed 
by the BLM for single-track use. Four-wheel OHVs are prohibited from accessing the single-
track area in order to protect the single-track trails from conversion to two-track and to 
prevent user conflicts (T. Bickauskas, BLM, personal communication August 3, 2012).  

Four-wheel OHV users are looking for a variety of experiences in their recreational use of 
the area. Despite the relatively close proximity of SR 74 to the trails, the highway is not 
visible, and the area feels remote. Some OHV recreationists use their OHVs to travel long 
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distances and access areas where they can then hike. Also routes close to The Boulders 
Staging Area and SR 74 are sometimes used for hiking. 

3.9.4.2 Target Shooting 
Target shooting is a popular recreation activity in the Study Area, and frequently occurs on 
Church Road on BLM managed public lands (T. Bickauskas, BLM, personal communication 
August 3, 2012). The Bradshaw-Harquahala RMP specifies that target shooting be conducted 
in accordance with State law, which prohibits firing weapons at a residence or across a road. 
The RMP specifies that weapons are not to be fired within ¼-mile of any residence or 
occupied structure (BLM 2010a). 

3.10 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

3.10.1 Overview 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Socioeconomics and Environmental Justice, Sun Valley 
to Morgan 500/230kV Transmission Line Project (URS 2012g). The contents of that report 
are used essentially verbatim below, and without specific reference. Further, references made 
in that report are repeated herein without independent review. 

3.10.2 Applicable Laws, Rules, and Standards 
Several county and local jurisdictions would be crossed by the Proposed Action route and 
other Action Alternative routes. Many of the goals, objectives, and policies set forth in the 
plans associated with these jurisdictions are related to socioeconomics.  

As directed in Executive Order 12898, signed by President Clinton in 1994, Environmental 
Justice (EJ) is concerned with the fair treatment and meaningful involvement of all people 
regardless of race, color, national origin, or income. Fair treatment means that no group of 
people, including racial, ethnic, or socioeconomic groups, should bear a disproportionate 
share of negative environmental consequences resulting from industrial, municipal, utility, or 
commercial operations. The objective of EJ analysis is to identify minority and low-income 
populations potentially affected by a proposed project in order to determine whether a 
disproportionate impact to these populations may result. 

The Bradshaw-Harquahala RMP/EIS (BLM 2008c) identified relevant human resource units 
(HRUs) for communities in the area, which are used in the analysis. A higher resolution 
analysis is then performed based on U.S. Census tract block groups. 

3.10.3 Socioeconomic and Environmental Justice Study Areas 
3.10.3.1 Socioeconomics 
The Study Area for socioeconomics is located within Maricopa County, wherein any 
potential impacts of Project decisions would likely occur. The Bradshaw-Harquahala 
RMP/EIS (BLM 2008c) examined potential socioeconomic impacts in this same area and 
identified relevant HRUs for communities in the area (Kent and Preister 1999). Communities 
located within the same HRU are assumed to have a shared sense of place and sense of 
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identity with respect to the land and people. This leads to a shared sense of understanding of 
the priorities surrounding how the resources of their HRU should be managed. The Study 
Area spans three HRUs—Wickenburg, Lake Pleasant, and Buckeye, as adopted in the 
Bradshaw-Harquahala RMP/EIS and shown in Figure 3.10-1. These HRUs are primarily 
located within Maricopa County (the county with the highest population in the State of 
Arizona, and the fourth most populous county in the United States). Furthermore, Arizona’s 
largest and most economically important city (Phoenix) is located within Maricopa County. 

Nine communities have been identified within these three HRUs. These communities are 
either incorporated or unincorporated cities and intersect or are in close geographic proximity 
to the Proposed Action and Action Alternative routes (Figure 3.10-1). Within the Pleasant 
Lake HRU, the communities identified are Peoria, Surprise, Sun City West, El Mirage, 
Wittmann, and Circle City. Buckeye was identified as the only community within the 
Buckeye HRU. The Wickenburg HRU includes the communities of Wickenburg and 
Morristown.  

Data sources used to characterize these communities include the 2000 and 2010 Census and 
the 2005-2009 and 2006-2010 American Community Survey (ACS)1 as well as data from the 
Bureau of Labor Statistics, Arizona Department of Commerce, and Arizona Office of 
Employment and Population Statistics. For the communities of Wittmann, Circle City, and 
Morristown, some information was not directly available because they are not defined as 
municipalities or a Census place. Therefore, these areas were approximated using Census 
blocks. However, Census block level data are only available for the 2000 and 2010 Census, 
so these communities had to be combined and examined within a single Census tract when 
ACS data were used. 

3.10.3.2 Environmental Justice 
The Study Area for EJ is referred to as the three-mile Study Area and is defined as all Census 
tracts that fall within a three-mile radius of the Proposed Action and all Action Alternative 
routes. This area is assumed to encompass the potential impact area (see Figure 3.10-1). The 
HRU’s used in the analyses in Sections 3.10.8.1 and 3.10.8.2 are informative, but a better fit 
for the three-mile Study Area was conducted using Census 2010 census tract block groups, 
which use smaller groups and provide finer resolution data. All of the census tract block 
groups that are wholly or partly within the three-mile Study Area were analyzed for low 
income and minority populations. The results of this analysis are in Section 3.10.8.3. 

3.10.4 Socioeconomic Conditions 
3.10.4.1 Populations  
Population estimates and projections for the Study Area were collected from the U.S. Census 
Bureau (U.S. Census) and the Arizona Office of Employment and Population Statistics. 
Table 3.10-1 summarizes these population data. 

                                                 
1 2006-2010 ACS data are a representation of the average value over a five-year period. 
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Table 3.10-1 Population and Population Growth 

PLACE 

TOTAL POPULATION 
PERCENT 
GROWTH 

2000a 2010a 2030b 2000-2010 2010-2030 

United States 281,421,906 308,745,538 363,584,435c 9.7% 15.1%c 

Arizona 5,130,632 6,392,017 10,347,543 24.6% 61.9% 

Maricopa County 3,072,149 3,817,117 
6,135,000 

 
24.2% 60.7% 

Lake Pleasant HRU 

Peoria 108,364 154,065 306,070 42.2% 98.7% 

Surprise 30,848 117,517 401,458 281.0% 241.6% 

Sun City West 26,344 24,535 NA -6.9% NA 

El Mirage 7,609 31,797 38,717 317.9% 21.8% 

Wittmann 670 763 NA 13.9% NA 

Circle City 528 518 NA -1.9% NA 

Buckeye HRU 

Buckeye 6,537 50,876 419,146 678.3% 723.9% 

Wickenburg HRU 

Morristown 112 227 NA 102.7% NA 

Wickenburg 5,082 6,363 17,732 25.2% 178.7% 
Sources: a U.S. Census Bureau 2000, 2010a, b Arizona Office of Employment and Population Statistics 2007. c U.S. Census 
Bureau 2005. 
NA – Projections not available. 

 
Between the years 2000 and 2010, the community of Buckeye within the Buckeye HRU 
experienced the fastest growth, with an increase of 678 percent as shown in Table 3.10-1. 
This growth is much higher than the growth experienced in the state (24.6 percent), Maricopa 
County (24.2 percent), and nation (9.7 percent) as a whole. Additionally, some of the 
identified communities within the Lake Pleasant HRU also experienced this rapid growth 
including Surprise (281 percent) and El Mirage (318 percent).  

As shown in Table 3.10-1, projected population growth in the Study Area is expected to 
continue at a rapid rate into 2030. All communities where data were available are expected to 
grow at a faster rate than the state and county, except for the City of El Mirage.  
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3.10.4.2 Employment and Earnings 
Employment and earnings data by industry are available from the Bureau of Economic 
Analysis by Metropolitan Statistical Area (MSA) and for the county as a whole, which limits 
the ability to compare differences across the HRUs. Given that portions of the Study Area lie 
outside the Phoenix MSA, only data for Maricopa County are presented in Table 3.10-2.  

Within Maricopa County, the largest and most highly compensated economic sector is the 
Finance, Insurance, and Real Estate sector. This sector accounted for 30.4 percent of all 
employment and 31.8 percent of all wages earned in 2009. The second largest sector of the 
county’s economy is the Trade sector, which includes both retail and wholesale trade 
activities. In 2009, Trade accounted for 15.5 percent of all employment and 14.1 percent of 
all wages earned.  

Major changes in the county’s economic sectors from 2001 to 2009 include a decline in the 
percentage of people employed, as well as earnings, in the construction sector. Employment 
and earnings in the Manufacturing sector also decreased falling from 8.2 percent of 
employment in the county in 2001 to 5.4 percent in 2009.  

In contrast, the Health Care sector experienced an increase in total employment and earnings, 
growing from 7.5 percent of employment in 2001 to 9.9 percent in 2009. Earnings in this 
sector, as share of total earnings in the county, increased from 7.9 percent in 2001 11.6 
percent in 2009.  

Employment and earnings in other sectors remained relatively constant. 

Table 3.10-2 Employment and Earnings by Industry Sector for 2001 and 2009 

SECTOR 
MARICOPA COUNTY 

2001 2009 2001 2009 
TOTALS 

(IN DOLLARS AND 
EMPLOYEES) 

$79,177,485 $108,045,920 1,896,642 2,148,540 

 EARNINGS BY % EMPLOYMENT BY % 
Farm, Agricultural Services, 
Forestry, and Other  

 
0.5% 

 
0.2% 

 
0.6% 

 
0.4% 

Mining 0.2% 0.4% 0.2% 0.3% 
Construction 9.7% 6.7% 7.9% 5.9% 
Manufacturing 11.8% 8.5% 8.2% 5.4% 
Transportation and Public Utilities 4.3% 4.4% 3.6% 3.5% 
Retail and Wholesale Trade 14.7% 14.1% 15.8% 15.5% 
Finance, Insurance, and Real Estate 31.0% 30.4% 30.8% 31.8% 
Education 0.8% 1.7% 1.2% 2.1% 
Health Care 7.9% 11.6% 7.5% 9.9% 
Arts, Hospitality and Other 8.0% 8.2% 13.9% 14.3% 
Government 11.3% 13.8% 10.3% 10.9% 

Sources: Bureau of Economic Analysis 2001, 2009 
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Levels of unemployment provide an understanding of community character. Unemployment 
data for the smaller communities in the Study Area such as Sun City West, Wittmann, Circle 
City, Morristown, and Wickenburg were not available for the year 2010. The older data 
sources available were all pre-2008 and would not demonstrate the effects of the current 
economic recession and therefore do not serve as a viable substitute in this instance.  

Unemployment rates in Arizona and Maricopa County are currently high with both having an 
unemployment rate over nine percent in 2010 (see Table 3.10-3). Of all the communities 
within the Lake Pleasant HRU, only Peoria has an unemployment rate below that of the state 
and county averages. Therefore, it is not unreasonable to assume similar trends for the 
communities where current unemployment data were not available. 

Table 3.10-3 Number Employed and Unemployment Rate 

PLACE EMPLOYED UNEMPLOYMENT 
RATE 

United States 139,064,000 9.6% 
Arizona 2,859,967 10.0% 
Maricopa County 1,816,882 9.1% 

Lake Pleasant HRU 
Peoria 72,873 6.5% 
Surprise 31,322 11.3% 
Sun City West N/A N/A 
El Mirage 9,894 13.6% 
Wittmann and Circle City N/A N/A 

Buckeye HRU 
Buckeye 19,070 11.4% 

Wickenburg HRU 
Morristown N/A N/A 
Wickenburg N/A N/A 

Source: Bureau of Labor Statistics 2010 
N/A = Not Available 

 
3.10.4.3 Housing Values  
Median housing values within the Study Area, as well as throughout the State of Arizona, 
have substantially increased from the year 2000, even considering the housing price decline 
at the end of the previous decade. In 2010, the median housing value in Maricopa County 
was $180,800, 40 percent higher than values in the year 2000 (U.S. Census Bureau 2010a). 
Data are only available at the community level for 2005-2009. To get a sense of the 
difference between 2010 and 2005-2009 data, the 2005-2009 median housing value for 
Maricopa County was $243,300 or 35 percent higher than the 2010 median housing value. 
This decrease in median housing value between 2005-2009 and 2010 is related to the general 
economic conditions that affected housing values nationwide. With this decrease in mind, the 
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2005-2009 housing values for communities are presented in Table 3-10.4, and while high on 
an absolute level, they provide an accurate relative comparison of values between these 
communities. 

Overall, communities within the Wickenburg HRU experienced the smallest increase in 
median housing values as a whole when compared to the other HRUs. However, housing 
values within the Wickenburg HRU communities were generally higher than in the other 
HRUs. The communities of Buckeye and El Mirage experienced the highest increase in 
housing values, which is most likely correlated to the large increase in population 
experienced in these communities. 

 
Table 3.10-4 Housing Values 2000 and 2005-2009 

PLACE VALUE 2000 VALUE 2005-
2009 

CHANGE IN 
VALUE 

United States $119,600 $185,400 55.0% 

Arizona  $121,300 $218,400 80.0% 

Maricopa County  $129,200 $243,300 88.3% 

Lake Pleasant HRU 

Peoria  $127,000 $244,800 92.8% 

Surprise $128,300 $247,300 92.8% 

Sun City West $142,900 $216,400 51.4% 

El Mirage $82,700 $186,200 125.2% 

Wittmann and Circle City* $167,300 $272,800 63.1% 

Buckeye HRU 

Buckeye $86,400 $210,500 143.6% 

Wickenburg HRU 

Morristown* $167,300 $272,800 63.1% 

Wickenburg $150,100 $243,900 62.5% 
Sources: U.S. Census Bureau 2000; U.S. Census Bureau 2005-2009 American Community Survey 
*Information was not available at the Census block or block group level, so Census tracts were used to most closely 
approximate the characteristics of these communities. Given the close proximity of these communities, all three are within 
the same Census tract. 

3.10.5 Fiscal Conditions 
The key fiscal conditions examined below are property taxes and State Trust lands. An 
understating of the primary revenue resources for local governments is important so that the 
context of any effects to these revenues sources can be identified. The transfer of land 
ownership from either the federal government or the ASLD is not anticipated. Rather, APS 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 3-103 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

would secure an easement on the land required for the Proposed Action or the Action 
Alternative routes.  

3.10.5.1 Property Taxes 
The primary sources of tax revenue for Maricopa County include property taxes, state shared 
sales tax, licenses, permits, fees and charges for services, and grant payments from other 
governments.  

Of the $2.3 billion budget for Maricopa County for the fiscal year 2012, property taxes, 
penalties, and interest account for 21.3 percent (Arizona Department of Revenue 2010). 
Approximately $1.23 billion or 52.8 percent of the total budget is allocated for public safety. 
For the 2010 tax year, the net property valuation for Maricopa County was approximately 
$46,842 million. The net property valuation for the state was approximately $71,371 million 
for that same year.  

Table 3.10-5 presents the property tax rates for six of the nine communities identified within 
the Study Area (information was not available for Wittmann, Circle City, and Morristown). 
Tax rate distributions for revenues to school districts, city/county fire, and countywide were 
collected for each of the six communities. These values were averaged to obtain an overall 
average for the Study Area.  

Table 3.10-5 Average Property Tax Rate Calculations (Percent) 

PLACE 
PROPERTY TAX CATEGORY 

TOTAL 
School District City/County 

Fire Countywide 

Buckeye 2.90 0.90 2.33 6.13 

El Mirage 5.62 0.98 2.33 8.93 

Peoria 5.72 1.44 2.33 9.49 

Sun City West 5.60 1.76 2.33 9.69 

Surprise 4.75 0.61 2.33 7.69 

Wickenburg 4.75 0.48 2.33 7.56 

Average 4.89 1.03 2.33 8.25 
Source: Arizona Department of Commerce 2009 

 
Table 3-10.6 provides estimates of tax revenues of the private property potentially affected 
by the Proposed Action and Action Alternative routes. Assuming an average tax rate of 8.25 
percent, from above, the maximum annual tax income generated from the private properties 
would be approximately $289,151 for the Proposed Action and ranges up to $919,151 for 
Alternative 3. 
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Table 3.10-6 Private Land Characteristics 

 LENGTH  
(MILES)* 

ACREAGE  
(ACRES) 

 
VALUE  

TAX 
REVENUE  

Proposed Action 4.4 106.67 $3,504,856 $289,151 

Alternative 1 4.4 106.67 $3,504,856 $289,151 

Alternative 2 7.6 184.22 $7,573,319 $624,799 

Alternative 3 9.3 255.43 $11,020,016 $919,151 
Source: APS 2011a 
*This distance represents the number of Project miles crossing privately owned land. 
 
3.10.5.2 State Trust Land 
The Arizona State Trust land is managed by the ASLD. The ASLD’s mission is to manage 
the State Trust lands and to maximize its revenues for the beneficiaries. Out of a total of 
approximately 9.2 million acres, common schools2 are the beneficiaries for about 8.1 million 
acres, or 87 percent of the State Trust lands. Other beneficiaries include normal school 
grants, agricultural and mechanical colleges, School of Mines Grant, and the University Land 
Code (ASLD 2011b). While public use of State Trust land is not prohibited, it is regulated to 
ensure protection of the land and to reimburse the beneficiaries for its use.  

In order to generate revenue, State Trust land is either leased for its highest and best use or 
sold to the highest bidder at public auction, which is mandated by law. Most of State Trust 
lands are currently usable only for livestock grazing purposes.  

Approximately 8.4 million acres of State Trust land is leased for livestock grazing, often as 
part of a ranching operation with associated private and federal land. State Trust land grazing 
leases are issued for a term of 10 years or less, and some have been held by ranching families 
for multiple generations. Today the ASLD’s urban lands lease and sale program is the largest 
revenue producer for the Trust. Nearly all of the most valuable urban State Trust lands are 
located around the northern border of the Phoenix metropolitan area and common schools are 
the beneficiaries (ASLD 2011b). 

The beneficiaries of the revenue generated by these activities are common schools in the 
state. The total revenue generated from State Trust lands in 2010 was $9,258,071. The 
common schools in Arizona received $2,042,615 in revenue generated from grazing leases 
on State Trust land in 2010 (Maricopa County 2011). 

                                                 
2 The ASLD defines common schools as all public schools K-12 and normal schools as schools that train 
teachers (ASLD 2011b).  
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3.10.6 Recreation Expenditures 
Open space, parks, and recreational opportunities are very important to Arizona residents and 
the Arizona economy. In Arizona, 5.5 million active outdoor recreation participants generate 
approximately $350 million in state tax revenue, $5 billion in retail services, and support 
82,000 jobs across the state every year (Outdoor Industry Foundation 2010). Recreational 
activities on public lands, which make up 40 percent of the state, contribute about $2 billion 
to Arizona’s economy (DOI 2011). The estimated recreational use of public lands managed 
by the BLM in Arizona was 5,581,000 visits in 2010 (BLM 2010b). Approximately 2.3 
million people visit Arizona state parks each year, and state residents account for about half 
of visitors, while 43 percent are from out of state, and 7 percent are international tourists 
(ASU 2009).  

A telephone survey conducted by Arizona State University in 2006 revealed that the 
Maricopa County Parks system received 1,255,733 visits that year (ASU 2006). The Project 
Area is just south of The Boulders Staging Area (discussed in Section 3.9), which has 30,000 
visitor-days per year. It is estimated that 25 to 50 percent of visitors to this site use the 
southern trails that extend into the Project Area (T. Bickauskas, BLM, personal 
communication, February 2012).  

The Environmental Resource Report for Land Use, Recreation, and Special Designations 
(URS 2012a) describes how recreational land has both developed and undeveloped uses, 
including golf courses, parks, campgrounds, and trails. These areas provide a variety of 
recreational opportunities such as hiking, wildlife viewing, and OHV use. All of the federally 
managed lands within the Study Area allow recreationists a high degree of interaction with 
the natural environment through hiking, hunting, and the use of motorized equipment. The 
adjacent lands are characterized by the large presence of human activity dependent on facility 
or vehicle use, such as vehicle sightseeing, horseback riding, golf, and swimming. These land 
types attract many visitors due to the OHV recreation opportunities. In Maricopa County, 
OHV recreation activities produced $1.4 billion for the local economy and supported 13,111 
jobs in the region in 2003 (Arizona State Parks 2003). 

The state parks found within the Study Area are White Tank Mountain and Lake Pleasant 
Regional Parks (URS 2012a). In the fiscal year of 2010, Lake Pleasant Regional Park 
attracted 623,294 visitors who participate in boating, fishing, water sports, as well as hiking, 
camping, and wildlife viewing. No OHV use is allowed in Lake Pleasant Regional Park. 
White Tank Mountain Regional Park had 188,911 visitors who use the park trails for 
recreational activities such as hiking, biking, horseback riding, and camping. There is one 
island of State Trust lands within the Castle Hot Springs SRMA and OHV recreationists 
would access that area by basing out of The Boulders Staging Area; however, a separate 
permit is required. See Section 3.9 Recreation. 

3.10.7  Property and Land Values 
Given the importance of concerns related to property-value impacts resulting from the 
Project, a literature review was conducted to summarize related research and empirical 
studies on the impact of transmission lines on property values. The results of all the studies 
cited in this section are provided in Appendix 3A. 
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Studies on the implications of transmission lines identified three main factors that affect 
property values. These are health and safety concerns, visual impacts, and proximity to the 
transmission line.  

3.10.7.1 Health and Safety Concerns and Impacts on Property Values 
Many of the research surveys outlined in Appendix 3A show that some survey respondents 
mentioned health and safety as a top concern regarding a property near a transmission line 
(BLM 2011d, Delaney and Timmons 1992, Kung and Seagle 1992, Priestly and Evans 1996, 
Bond and Hopkins 2000). These studies indicate the evidence of a substantial direct effect on 
property values is uncorroborated. However, a literature review of studies relating to the 
topics of EMFs and stray voltage and public perception indicates a “fear” of high voltage 
power lines, citing health concerns as the primary factor (Kielisch 2011).  
 
3.10.7.2 Visual Impacts 
The visual impact of transmission lines is another factor to evaluate when examining the 
effects on property values. A review of the literature shows no definitive pattern between 
visual impacts and property values.  

Many respondents to survey-based studies and participants in the 2011 Public Scoping 
Report were concerned with how the visual obstruction to scenic views caused by the 
transmission line would negatively affect the aesthetics of the surrounding area and the 
property values of those closest to the lines (BLM 2011d, Priestly and Evans 1996, Solum 
1985, Delaney and Timmons 1992, Kung and Seagle 1992, Rhodeside & Harwell 1988, 
Economics Consultants Northwest 1990, Beauregard Conseil Enr 1990, Bond and Hopkins 
2000, Pitts and Jackson 2007). Residents of Vistancia, in particular, expressed concern about 
the extent to which the transmission line would obscure their scenic views. 

In comparison, some studies have shown that removal of existing vegetation during the 
construction of the transmission line improves visual clearance, and is viewed by the 
property owner as a positive outcome, depending on how the lines blend in with the 
characteristics of the surrounding topography (Des Rosiers 2002). A third perspective in case 
studies on the effects of visual impacts and property values is one that does not find the 
transmission lines disruptive to the aesthetics of the area (Public Service Commission of 
Wisconsin 2011). Therefore, the extent of visual impacts of transmission lines and changes in 
property values is largely dependent on the perspective of the individual property owner and 
does not produce identical behavior in every location or situation. 

The attitudinal case studies that focus on the perceived effects of visual and health concerns 
of transmission lines are generally regarded as less sophisticated than the regression-based 
research because they over-estimate the negative impacts and do not accurately quantify the 
market behavior of property buyers (Kroll and Priestly 1991). This is because perceptions 
about transmission lines are diverse and result in varying financial responses. The significant 
concerns about the impact of transmission lines voiced by appraisers and property owners 
(the stated preferences) do not always correspond with actual property sales data (the 
revealed preferences) because the adverse impacts may be offset by a number of other factors 
related to pricing decisions (Jackson and Pitts 2010). 
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3.10.7.3 Proximity and Property Values 
Proximity of a property to a transmission line could be a significant factor for impacts on 
property values. As seen in Appendix 3A, about half of the reviewed studies found that 
proximity had little to no effect on actual property sales (Rigdon 1991, Jackson 2010, 
Chalmers and Voorvaart 2009, Wolverton and Bottemiller 2003, Kinnard and Dickey 1995). 
However, some studies did find that proximity had a significant impact on property values 
with varying levels of negative effects: properties close to a transmission line lost between 
2.8 percent and 30 percent of their value (Bond and Hopkins 2000, Colwell 1990, Hamilton 
and Schwann 1995, Des Rosiers 2002, Boyer 1978, Goodrich-Mahoney 2003, Davis 2008, 
Davis 2010, Bolton and Sick 1999).  

A pattern of specific distance impacts emerged from the studies that found proximity to have 
an effect on property values. Overall, properties within 50 feet of the transmission line 
experienced the most negative effect on price, while those 50 to 200 feet from the 
transmission line experienced small negative price effects, and the properties beyond 200 feet 
did not experience any negative price effects. The effects of proximity to a transmission line 
are therefore amplified within dense, urban settings where many properties will be close to 
the transmission line. This effect may not be as relevant to rural locations, such as the Project 
Area, where there are typically fewer properties within close proximity to each transmission 
line. 

While most of the studies that examine effects on values focus on residential properties, a 
few have examined the effects on undeveloped and vacant land (Jackson 2010, Rigdon 1991, 
Solum 1985). These studies show that the relationship between sales price and proximity to a 
transmission line were not statistically significant. However, a study of large tracts of 
agricultural land in Southwest Indiana completed in 2010 showed that agricultural land 
located near transmission lines could be negatively affected with an impact range of -5 
percent to -36 percent with an average of -20 percent (Kielisch 2011).  

3.10.8 Nonmarket Values Associated with Health and Safety, Recreation Use, 
and Natural Amenities 

The value of resource goods traded in a market can be obtained from information on the 
quantity sold and market price; however, markets do not exist for some resources, such as 
recreational opportunities and environmental services. Measuring their value is important, 
since without estimates, these resources may be implicitly undervalued and decisions 
regarding their use may not accurately reflect their true value to society. Because these 
recreational and environmental values are not traded in markets, they can be characterized as 
non-market values.  

Some people may value BLM property that is associated with a transmission line less 
because of health concerns, visual obstruction, and changes to recreation. Others may value 
the benefits of increased access to adjacent lands or extra space and light that are a result of 
proximity to a transmission line (Furby et al. 1988). Besides improving access for 
recreational activities, transmission lines can impact the surrounding ecosystem in both 
beneficial and detrimental ways. The construction of a transmission line often involves 
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habitat disturbance and destruction. However, transmission lines can also provide bird 
habitats, wildlife corridors, and opportunities for vegetation growth.  

3.10.8.1 Health and Safety Concerns 
Health and safety was a major area of concern of the respondents in the 2011 Public Scoping 
Report (BLM 2011d) and other survey-based research studies. These concerns were 
primarily related to the potential health impacts resulting from exposure to EMFs. However, 
many commenters had mistakenly thought that the Proposed Action and/or the Action 
Alternatives for placement of the power line would be very near their existing dwellings, 
when in fact the line could be several miles distant. 

Many scientific studies have attempted to determine whether there is a connection between 
exposure to electromagnetic radiation emitted by transmission lines and health hazards. The 
1999 (a and b) NIEHS expert group research assessed the health effects of exposure to the 
EMFs emitted from transmission lines and concluded that evidence is not sufficient to 
establish a definitive cause and effect relationship. The International Agency for Research on 
Cancer came to a similar conclusion (Kheifets 2001). For some members of the general 
public, the potential health risks of exposure to EMFs, whether conclusive or not, remains a 
concern and affects their interest in properties near transmission lines. 

3.10.8.2 Recreation Use 
Non-market values, as they relate to recreation, can be broken down into two categories, use 
and non-use values. The use-value of a non-market good is the value to society from the 
direct use of the asset; within the Study Area this occurs through activities such as 
recreational fishing, hunting, and bird watching. The use of non-market goods often requires 
consumption of associated market goods, such as lodging, gas, and fishing equipment. Non-
market use and non-use values can be distinguished by the methods used to estimate them. 
Use values are often estimated using revealed preference methods or stated preference 
methods while non-use values can only be estimated using hypothetical methods 
(willingness-to-pay or contingent valuation). While use and non-use values exist for the 
Study Area, an evaluation is not always feasible during the planning process. However, this 
does not preclude their consideration in the planning process.  

Contingent Valuation 
A study of OHV recreation activity in the Mojave National Preserve in California, showed 
recreationists visiting the area spent a total of $407 million in 2003 (Kroeger and Manalo 
2007). The same study also reveals the net economic value of OHV recreation in Arizona 
was $61 per day. Contingent valuation estimates derived from OHV recreation in Utah 
showed net economic values are between $55.60 and $85.80 per trip (Jakus and Keith 2010). 
The research also showed that changing access to public lands used for OHV from “open” to 
“limited” resulted in relatively small welfare losses ($0.94 per trip), but that completely 
prohibiting access resulted in much larger welfare losses ($1.22 per trip) - a reduction of 1.4 
percent to 2.2 percent per trip. 

Another study examined contingent valuation of OHV recreation in Arizona and found high 
net economic values. A pooled sample of all types of OHV’s, including all-terrain vehicles, 
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dirt bikes, and dune buggies, show that the average Arizona net economic value per OHV 
trip was $68 (Silberman and Andereck 2006). These values are notable for the Project 
because they were gathered in Arizona, where more than 20 percent of the population 
participates in OHV recreation. 

3.10.8.3 Natural Amenities 
Natural amenities such as access to public lands have been shown to influence regional 
population distribution and economic growth. Research in migration trends over several 
decades appear to be tied to household preferences for amenities, which were determined to 
be just as important as employment opportunities (Mueser and Graves 1995). Location-
specific amenities can also drive firm location decisions and the demand for labor in an area 
(Knapp and Graves 1989). The draw of natural amenities is especially powerful in rural 
counties, where population change and relocation of employers have been strongly related to 
the attractiveness as a place to live (McGranahan 1999). Studies undertaken in Arizona 
support these findings. Public surveys conducted in conjunction with the 2008 SCORP 
(Arizona State Parks 2007) described four different recreation settings:  

• Large, nature-oriented parks with few buildings primarily used for hiking, picnicking, 
or camping 

• Open spaces in natural settings with very little development 
• Large, developed parks with many facilities and uses 
•  Small neighborhood parks that have only a few facilities. 

Survey respondents were asked to rate the statements regarding the settings on a scale of 1 
not important to 5 extremely important. When asked the importance of different recreation 
settings, survey respondents from Maricopa County ranked all four settings very high; 
however, the responses were noticeably higher in support of two settings: large nature-
oriented parks (4.27) and open spaces in a natural setting (4.18). 

When asked a series of issue statements, the statement, “If I bought a house in my 
community, having open space nearby would be a top priority” scored highest (3.93) by 
survey participants from Maricopa County. 

However, an increase in recreational activity enabled by a transmission line may also result 
in expanded habitat degradation of endangered species. In Center for Biological Diversity, et 
al., v Bureau of Land Management, et al. (2005) the court ruled in favor of the environmental 
organizations that claimed BLM and the USFWS violated the ESA by failing to adequately 
protect the desert tortoise and Peirson’s milk-vetch because the management plan for OHV 
recreation in the affected environment did not have adequate safeguards to ensure the 
species’ continued existence. This is an important consideration for the Project because the 
transmission line would cross desert tortoise habitat and some respondents were concerned 
about the impacts on recreation and the surrounding ecosystem. 
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Overall, the impacts of a transmission line on the surrounding natural amenities and 
ecosystem services depend on the existing environmental conditions and land uses. Non-use 
values of a non-market good, such as natural amenities, reflect the value of an asset beyond 
any use. These can be described as existence, option, and bequest values. Existence values 
are the amount society is willing to pay to guarantee that an asset simply exists. An existence 
value of BLM lands within the an area might be the value of knowing that undisturbed 
archeological sites or San Joaquin Kit Fox habitat exists on BLM lands. Other non-use values 
are thought to originate in society's willingness to pay to preserve the option for future use; 
these are referred to as option values and bequest values. Option values exist for something 
that has not yet been discovered, such as the future value of a plant as medicine. In the Study 
Area, bequest and option values might exist for desert tortoise habitat.  

3.10.9 Environmental Justice 
3.10.9.1 Minority Populations within the HRUs and Nine Communities 
As presented in Table 3.10-7, the percentage of minority populations in most of the 
communities within 10-miles of the Proposed Action and Action Alternatives is below that of 
both Arizona and Maricopa County. Minority populations in this analysis is defined as all 
individuals who identify themselves as Hispanic or one of the four racial minority groups 
used in the 2010 Census. Minority populations accounted for more than 40 percent of the 
population in both the state and the county. Hispanics were the largest minority group, 
comprising 29.6 percent of the total population in both the county and state. Within the 
HRUs examined, the fastest growing communities over the past 10 years (Buckeye and El 
Mirage) had the highest percentages of minority population. However, El Mirage falls well 
outside the three-mile Study Area. The Wickenburg HRU had the lowest overall percentage 
of minority representation compared across the HRUs. As in the state and county, the largest 
minority group in all nine communities was the Hispanic population. 
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Table 3.10-7 Minority Representation by Race and Ethnicity – 2010 

PLACE HISPANIC 

NON-
HISPANIC 
AFRICAN 

AMERICAN 

NON-
HISPANIC 

NATIVE 
AMERICAN 

NON-
HISPANIC 

ASIAN 

NON-
HISPANIC 

ALL 
OTHERS 

TOTAL 
MINORITY 

Arizona 29.6% 3.7% 4.0% 2.7% 2.1% 42.2% 

Maricopa 
County 29.6% 4.6% 1.6% 3.4% 2.2% 41.3% 

Lake Pleasant HRU 

Peoria 18.6% 3.2% 0.7% 3.1% 2.2% 27.8% 

Surprise 18.5% 4.8% 0.5% 2.5% 2.6% 28.8% 

Sun City 
West 1.2% 0.8% 0.1% 0.6% 0.5% 3.2% 

El Mirage 47.6% 6.1% 1.0% 1.5% 2.6% 58.6% 

Wittmann 39.2% 0.1% 1.7% 0.7% 1.8% 43.5% 

Circle City 22.0% 0.2% 0.8% 1.9% 1.9% 26.8% 

Buckeye HRU 

Buckeye 38.3% 6.7% 1.2% 1.7% 2.3% 50.1% 

Wickenburg HRU 

Morristown 4.8% 0.0% 0.5% 0.0% 0.5% 5.8% 

Wickenburg 13.4% 0.2% 1.2% 0.5% 1.0% 16.3% 
Source: U.S. Census Bureau 2010b 
 
3.10.9.2 Low-Income Populations within the HRUs and Nine Communities 
As shown in Table 3.10-8, between 2005 and 2009, Maricopa County had a slightly lower 
level of persons living in poverty than the state as a whole,3 as well as a slightly higher 
median household income. Table 3.10-9 presents Federal poverty thresholds that were used 
by the U.S. Census Bureau in determining poverty status in 2009. The majority of the 
communities had a lower percentage of persons living in poverty and higher household 
incomes than both the state and county averages. Communities with a higher percentage of 
persons living in poverty than Maricopa County as a whole were also the communities with 
lower median household incomes, specifically El Mirage and Wickenburg.  

                                                 
3 The Census Bureau uses a set of  income thresholds to detect who is poor  (see Table 3.10-3). If the total 
income falls below the relevant poverty threshold, then a classification of being below the poverty level is 
given. 
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Table 3.10-8 Poverty and Household Income (2005-2009) 

PLACE 
PERCENT OF 

PERSONS LIVING 
IN POVERTY 

MEDIAN 
HOUSEHOLD 

INCOME 

Arizona 14.7 $50,246 

Maricopa County 13.3 $55,223 

Lake Pleasant HRU 

Peoria 6.3 $65,400 

Surprise 7.1 $61,208 

Sun City West 3.8 $45,425 

El Mirage 18.7 $50,411 

Wittmann and Circle City* 7.8 $60,568 

Buckeye HRU 

Buckeye 11.4 $61,481 

Wickenburg HRU 

Morristown* 7.8 $60,658 

Wickenburg 17.1 $42,417 
Source: U.S. Census Bureau 2005-2009  
*Information was not available at the Census block or block group level, so Census tracts were used to most 
closely approximate the characteristics of these communities. Given the close proximity of these communities, 
all three are within the same Census tract. 

 
Table 3.10-9 Poverty Thresholds for 2009 by Size of Family and Number of Related 

Children Under 18 Years 
SIZE OF 
FAMILY 

UNIT (# OF 
PERSONS) 

INCOME 
THRESHOLD 

RELATED CHILDREN UNDER 18 YEARS OLD 

0 1 2 3 4 5 6 7 8 OR 
MORE 

1 $10,956          

2 $13,991          

3 $17,098 $16,781 $17,268 $17,285       

4 $21,954 $22,128 $22,490 $21,756 $21,832      

5 $25,991 $26,686 $27,074 $26,245 $25,603 $25,211     

6 $29,405 $30,693 $30,815 $30,180 $29,571 $28,666 $28,130    

7 $33,372 $35,316 $35,537 $34,777 $34,247 $33,260 $32,108 $30,845   

8 $37,252 $39,498 $39,847 $39,130 $38,501 $37,610 $36,478 $35,300 $35,000  

9 or more $44,366 $47,514 $47,744 $47,109 $46,576 $45,701 $44,497 $43,408 $43,138 $41,476 

Source: U.S. Census Bureau 2012b 
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3.10.9.3 Environmental Justice Baseline Analysis 
Because the HRUs do not provide a very high resolution image of the three-mile Study Area, 
a second analysis was conducted using Census 2010 census tract block groups. An area was 
determined to be an EJ community if it had a meaningfully higher percentage of minority or 
low-income individuals than the county. This was quantified as the Census block groups with 
minority or low-income populations that were twenty percent greater than the same county 
population; in addition, this minority population had to comprise at least ten percent of the 
total population of the block group. This second requirement was necessitated when the 
initial analysis, based only on the first requirement, was run; it resulted in a large number of 
minority populations which consisted of less than one percent of the block group populations, 
which was itself less than 1,000 people. This meant that ten or fewer people could constitute 
a minority population, which does not meet the standard of being “meaningful greater” 
population, although the standard is admittedly open to interpretation. 

The fact that Census data can only be recorded to certain prescribed levels (e.g., Census 
block groups) suggests that pockets of minority or low-income communities smaller than 
block groups may be missed in a Census-based analysis. This restriction was instituted by the 
Census Bureau to preserve the anonymity of census respondents. 

Table 3.10-15 presents the 2010 Census data for the percent of ethnic and racial minority 
populations by minority group; and 2006-2010 ACS estimates of the percentage of the 
population in living below the federal poverty level (Table 3.10-3) in the block group. The 
population in the three-mile Study Area is 21.59 percent minority, counting Hispanic, 
African American, Native American, Asian, and Pacific Islanders as minority groups; this 
omits the Census 2010 ethnic and racial categories for “Other” and “2 or more,” which 
cannot be identified as specific minority groups. The concentrations of minority and low-
income populations in the three mile Study Area are lower than those found in Maricopa 
County. The population of Maricopa County is 41.3 percent minority and 13.9 percent low-
income (U.S. Census Bureau 2010b and U.S. Census Bureau 2006-2010). 

Of the 17 block groups located wholly or partially within the three-mile Study Area, one 
block group was designated an EJ community (Tract Group 040517, Group 1) because it has 
a low-income population twenty percent above that of the county, and the low-income 
population constitutes at least ten percent of the total block group population. Figure 3.10-1 
provides the location of the EJ community with the low-income EJ population. The total 
2010 census population within the 17 block groups is 39,754. Within the EJ community 710 
of the 4,058 residents fell below the poverty threshold. 

In Table 3.10-10, the minority population is shown in bold type. 
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Table 3.10-10 Minority and Low-Income Percentages in the Three-Mile Study Area   

TRACT BLOCK 
GROUP 

TOTAL 
POPULATION 

MINORITY POPULATION  
% LOW 

INCOME % HISPANIC % AFRICAN 
AMERICAN 

% NATIVE 
AMERICAN % ASIAN % PACIFIC 

ISLANDS % TOTAL 

State AZ 6,392,017 29.65% 4.05% 4.64% 2.76% 0.20% 40.27% 14.70% 

County Maricopa 3,817,117 29.57% 4.99% 2.05% 3.46% 0.20% 41.3% 13.30% 

040515 2 2,281 18.85% 0.35% 1.05% 0.75% 0.04% 21.04% 12.70% 

040516 1 782 15.22% 1.53% 0.90% 0.90% 0.00% 18.55% 0% 

040516 2 2,074 4.68% 2.03% 0.34% 0.92% 0.24% 8.21% 3.85% 

040517 1 4,058 22.45% 0.62% 1.23% 0.94% 0.15% 25.39% 17.50% 

040518 1 1,767 13.70% 0.11% 1.53% 0.17% 0.06% 15.57% 12.21% 

040518 2 1,866 15.17% 0.27% 0.43% 0.38% 0.21% 16.46% 2.02% 

040519 1 1,785 6.67% 2.07% 0.39% 3.92% 0.06% 13.11% 5.51% 

040520 1 2,537 11.43% 3.39% 0.28% 2.80% 0.59% 18.49% 1.60% 

040520 2 1,605 8.97% 2.68% 0.12% 5.48% 0.19% 17.44% 2.66% 

040521 1 4,560 13.82% 2.08% 0.55% 2.26% 0.07% 18.78% 1.44% 

050605 1 2,050 31.46% 4.34% 1.12% 1.61% 0.24% 38.77% 10.04% 

050605 2 1,604 25.94% 8.98% 1.25% 2.43% 0.25% 38.85% 3.42% 

050605 3 2,174 25.07% 3.91% 1.43% 2.67% 0.18% 33.26% 4.20% 

610000 1 1,893 5.39% 0.63% 0.53% 0.69% 0.00% 7.24% 3.84% 

610000 2 2,052 27.19% 9.45% 5.90% 1.46% 0.39% 44.39% 4.20% 

610800 1 3,505 8.42% 1.74% 0.37% 7.90% 0.06% 18.49% 5.55% 

610900 2 3,161 10.16% 2.12% 0.54% 2.94% 0.00% 15.76% 3.56 % 
Source: U.S. Census Bureau 2012b and U.S. Census Bureau. 2006-2010.  
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3.11 SOILS 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Geology, Geologic Hazards, Minerals, and Soils, Sun 
Valley to Morgan 500/230kV Transmission Line Project (URS 2012c). The contents of that 
report are used essentially verbatim below, and without specific reference. Further, 
references made in that report are repeated herein without independent review. 

3.11.1 Laws, Ordinances, Regulations, and Standards 
Soil resources and hazards are governed primarily by local jurisdictions. The conservation 
safety elements of city and county general plans contain policies for protection of geologic 
features and avoidance of hazards, but do not specifically address transmission line 
construction projects. Local grading ordinances establish detailed procedures for 
construction. The following section provides a summary of international, federal, state, and 
local laws, regulations, and standards that govern soils in the Study Area. 

Federal Land Policy and Management Act of 1976, as amended - The FLPMA established 
policies and goals to be followed in the administration of public lands by the BLM. The 
intent of the FLPMA is to protect and administer public lands within the framework of a 
program of multiple-use and sustained yield, and to maintain environmental quality. 
Particular emphasis is placed on protection of the quality of scientific, scenic, historic, 
ecological, environmental, air and atmospheric, water resources, and archeological values. 
The FLPMA dictates how BLM regulates mineral resources extraction on BLM land. 

Classification and Multiple Use Act of 1964 - This act authorized the Secretary of the 
Interior to classify and manage BLM land for retention or disposal and for multiple use, 
including specification of dominant uses and preclusion of inconsistent uses in an area. 

International Building Code - The 2006 IBC is a model building code developed by the ICC. 
The IBC sets rules specifying the minimum acceptable level of safety for constructed objects 
such as buildings. It has been adopted throughout most of the United States. The IBC has no 
legal status until it is adopted or adapted by government regulation. The IBC was developed 
to consolidate existing building codes into one uniform code that provides minimum 
standards to ensure the public safety, health, and welfare insofar as they are affected by 
building construction and to secure safety to life and property from all hazards incident to the 
occupancy of buildings, structures, or premises. The IBC replaced the UBC in 2000. 

Farmland Protection Policy Act of 1981 - The Farmland Protection Policy Act of 1981 is 
intended to minimize the impact federal programs have on the unnecessary and irreversible 
conversion of farmland to nonagricultural uses. It assures that—to the extent possible—
federal programs are administered to be compatible with state, local units of government, and 
private programs and policies to protect farmland. Federal agencies are required to develop 
and review their policies and procedures to implement the Act every two years. For the 
purpose of the Act, farmland includes prime farmland, unique farmland, and land of 
statewide or local importance. Farmland subject to the Act’s requirements does not have to 
be currently used for cropland.  
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Other relevant laws and regulations include the following:  

• Public Law 167 of 1955, 30 USC § 601 et seq. 

• National Materials and Minerals Policy Research Development Act of 1980 

• Materials Act of 1947, 30 USC § 601, as amended 

• Section 402 of Reorganization Plan No. 3 of 1946 

• 43 CFR 3400, 3500, 3600, 3715, 3802, and 3809 

3.11.2 Soil Types Present 
The Study Area is characterized by a variety of soils with some mixed bedrock outcrops in 
the northeastern portion of the Study Area. These soil units are shown on Figure 3.11-1 and 
in Table 3.11-1. Total acreage of each soil type within the Study Area is also provided in 
Table 3.11-1. The reclamation suitability and erosion potential of the soils is presented in 
Table 3.11-2. The soil types listed in Table 3.11-1 and 3.11-2 are present within a 0.5-mile 
area surrounding the Proposed Action route, ACC-certificated route, and the other Action 
Alternative routes. 

Table 3.11-1 Total Acreage of Each Soil Type Within 0.5-mile of All Action 
Alternative Routes 

NUMBER SOIL TYPE ACRES 

109 Schenco-Rock outcrop complex, 25 to 60 percent slopes 6,280 

44 Ebon very gravelly loam, 1 to 8 percent slopes 3,706 

45 Ebon very gravelly loam, 8 to 20 percent slopes 3,659 

113 Tremant gravelly loams 3,590 

52 Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes 2,887 

51 Gachado-Lomitas complex, 8 to 25 percent slopes 2,713 

98 Pinamt-Tremant complex, 1 to 10 percent slopes 2,210 

53 Gadsden clay 2,014 

112 Tremant gravelly sandy loams 1,950 

74 Luke-Cipriano association, 1 to 15 percent slopes 1,904 

22 Contine clay loam 1,405 

108 Schenco-Rock outcrop complex, 3 to 25 percent slopes 1,361 

75 Mohall loam 1,203 

71 Gunsight-Rillito complex, low precipitation, 1 to 40 percent slopes 1,087 

119 Tremant-Suncity complex, 1 to 8 percent slopes 1,000 
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NUMBER SOIL TYPE ACRES 

48 Ebon-Pinamt complex, 3 to 20 percent slopes 963 

58 Gilman-Momoli-Denure complex 876 

110 Suncity-Cipriano complex, 1 to 7 percent slopes 870 

70 Gunsight-Rillito complex, 1 to 25 percent slopes 829 

11 Brios-Carrizo complex, low precipitation, 1 to 5 percent slopes 557 

55 Gilman loams 502 

76 Mohall loam, calcareous solum 481 

3 Antho-Carrizo-Maripo complex 415 

18 Cherioni-Rock outcrop complex, 5 to 60 percent slopes 403 

13 Carefree-Beardsley complex 397 

10 Brios-Carrizo complex, 1 to 5 percent slopes 377 

46 Ebon-Contine complex, 1 to 8 percent slopes 354 

12 Carefree cobbly clay loam, 1 to 8 percent slopes 338 

29 Denure-Momoli-Carrizo complex 318 

21 Cipriano very gravelly loam 166 

49 Ebon-Pinamt complex, 20 to 40 percent slopes 151 

31 Dixaleta-Rock outcrop complex, 25 to 65 percent slopes 83 

78 Mohall clay loam, calcareous solum 70 

115 Tremant-Antho complex, 1 to 5 percent slopes 49 

103 Rock outcrop-Gachado complex, 5 to 55 percent slopes 42 

80 Mohall-Tremant complex, 1 to 8 percent slopes 28 

124 Valencia sandy loams 22 

68 Gunsight-Cipriano complex, 1 to 7 percent slopes 17 

23 Contine clay 10 

47 Ebon-Gunsight-Cipriano association, 3 to 25 percent slopes 9 

1 Antho sandy loams 7 

77 Mohall clay loam 5 
Source: NRCS (Natural Resources Conservation Service) 2011; SCS (Soil Conservation Service) 1972; SCS 1986 
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Table 3.11-2 Reclamation Suitability and Erosion Potential 

NUMBER SOIL TYPE 
EROSION  
FACTOR 

K 

EROSION  
POTENTIAL 

RECLAMATION  
SUITABILITY 

1 Antho sandy loams .17-.20 Low Good 
3 Antho-Carrizo-Maripo complex .02-.24 Low to Mod Poor 

10 
Brios-Carrizo complex, 1 to 
5 percent slopes  

.02-.10 Low Poor 

11 
Brios-Carrizo complex, low 
precipitation, 1 to 5 percent slopes  

.02-.10 Low Poor 

12 
Carefree cobbly clay loam, 1 to 
8 percent slopes  

.10-.24 Low to Mod Poor 

13 Carefree-Beardsley complex  .10-.28 Low to Mod Poor 

18 
Cherioni-Rock outcrop complex, 5 
to 60 percent slopes  

N/A N/A N/A 

21 Cipriano very gravelly loam  .20 Low to Mod Poor 
23 Contine clay  .15-.28 Low To Mod Poor 
22 Contine clay loam  .15-.28 Low To Mod Fair 
29 Denure-Momoli-Carrizo complex  .02-.24 Low To Mod Poor 

31 
Dixaleta-Rock outcrop complex, 
25 to 65 percent slopes  

N/A N/A N/A 

44 
Ebon very gravelly loam, 1 to 
8 percent slopes  

.02-.10 Low Poor 

45 
Ebon very gravelly loam, 8 to 
20 percent slopes  

.02-.10 Low Poor 

46 
Ebon-Contine complex, 1 to 
8 percent slopes  

.02-.28 Low To Mod Poor 

47 
Ebon-Gunsight-Cipriano 
association, 3 to 25 percent slopes 

.02-.20 Low Poor 

48 
Ebon-Pinamt complex, 3 to 
20 percent slopes  

.02-.15 Low Poor 

49 
Ebon-Pinamt complex, 20 to 
40 percent slopes  

.02-.15 Low Poor 

51 
Gachado-Lomitas complex, 8 to 
25 percent slopes 

.02-.15 Low Poor 

52 
Gachado-Lomitas-Rock outcrop 
complex, 7 to 55 percent slopes 

N/A N/A N/A 

53 Gadsden clay .32 Low To Mod Poor 
55 Gilman loams .24-.55 Mod To High Good 
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NUMBER SOIL TYPE 
EROSION  
FACTOR 

K 

EROSION  
POTENTIAL 

RECLAMATION  
SUITABILITY 

58 Gilman-Momoli-Denure complex  .10-.55 Low To High Good/Fair 

68 
Gunsight-Cipriano complex, 1 to 
7 percent slopes 

.10-.20 Low Poor 

70 
Gunsight-Rillito complex, 1 to 
25 percent slopes  

.10-.32 Low To Mod Poor 

71 
Gunsight-Rillito complex, low 
precipitation, 1 to 40 percent 
slopes 

.10-.32 Low To Mod Poor 

74 
Luke-Cipriano association, 1 to 
15 percent slopes  

.20-.37 Low To Mod Poor/Fair 

75 Mohall loam .05-.32 Low to Mod Fair 
76 Mohall loam, calcareous solum .05-.32 Low to Mod Fair 
77 Mohall clay loam .05-.32 Low to Mod Fair 

78 
Mohall clay loam, calcareous 
solum 

.05-.32 Low to Mod Fair 

80 
Mohall-Tremant complex, 1 to 
8 percent slopes 

.05-.32 Low to Mod Fair/Poor 

98 
Pinamt-Tremant complex, 1 to 
10 percent slopes  

.05-.32 Low to Mod Poor 

103 
Rock outcrop-Gachado complex, 5 
to 55 percent slopes  

N/A N/A N/A 

108 
Schenco-Rock outcrop complex, 3 
to 25 percent slopes 

N/A N/A N/A 

109 
Schenco-Rock outcrop complex, 
25 to 60 percent slopes  

N/A N/A N/A 

110 
Suncity-Cipriano complex, 1 to 
7 percent slopes 

.20-.32 Low to Mod Poor 

112 Tremant gravelly sandy loams .28-.32 Mod Poor 
113 Tremant gravelly loams  .28-.32 Mod  Poor 

115 
Tremant-Antho complex, 1 to 
5 percent slopes 

.20-.32 Low to Mod Poor/Good 

119 
Tremant-Suncity complex, 1 to 
8 percent slopes 

.10-.32 Low to Mod Poor 

124 Valencia sandy loams  .20-.32 Low to Mod Good 
Source: SCS 1986 
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3.11.3 Soil Hazards 
3.11.3.1 Expansive (Shrink-Swell) Soils 
Expansive soils shrink or swell with changes in moisture content. This characteristic is 
typically associated with high clay content soils. Changes in soil moisture could result from a 
number of factors, including rainfall, landscape irrigation, utility leakage, and/or perched 
groundwater. Expansive soils are typically very fine-grained with high to very 
high percentages of clay. In central Arizona, the soils encountered in the areas of the Project 
and Action Alternative routes exhibit expansion potential that is generally low or low to 
moderate (AZGS 2002). Damage to structures can be related to soil characteristics, with 
expansive (shrink-swell) soils and collapsing soils causing the most problems. The causes of 
soil expansion or collapse are related to the type and amount of clay minerals in the soil, 
conditions under which the clay originated, and original density of the soil. A change in the 
moisture content of a soil can cause clay minerals to swell like a sponge or to shrink and 
collapse. Clays that are high in sodium can expand as much as a thousand percent when 
water is added (note that high sodium clays are not present in the Study Area). Structures 
may be damaged when a soil expands by as little as five percent. Expansion of clay minerals 
can cause walls and foundations to crack and roads and sidewalks to warp, in a manner 
similar to frost heaving. Upon drying, expansive soil shrinks, forming large, deep cracks or 
“popcorn” texture in surface exposures. Popcorn texture is the result of repeated shrink-swell 
cycles, producing marble-sized pellets. In extreme cases, cracks formed by drying clay can 
be large enough to mimic earth fissures. However, desiccation cracks are not as long or deep 
as earth fissures (AZGS 2002).  

Expansive clays in Arizona commonly originate from volcanic ash deposits or sediment and 
alluvium that contain volcanic debris. Expansive soils are scattered throughout the Phoenix 
area. Shrink/swell potential is moderate to high in soils in terraces along the Gila and Salt 
Rivers, old alluvial fan surfaces, and scattered areas in the valley plains (NRCS 2002). Two 
areas in the Study Area have high potential for shrink-swell soils: east and north of LAFB 
and west of US 60, and east of the Agua Fria River near the Morgan Substation (NRCS 
2002). Clay-rich soils in the Study Area with high shrink-swell potential include the 
Carefree, Contine, Gadsden, Mohall, and Tremant types (SCS 1986). Figure 3.11-2 shows 
the general areas with high potential for shrink-swell soils in the Study Area (NRCS 2002).  

3.11.3.2 Collapsible Soils 
Collapsible soils are those that decrease in volume and settle when soil structure changes due 
to wetting of partially saturated subsoil. Typically, collapsible soils occur predominantly at 
the base of mountains, where Holocene alluvial fan and wash sediments have been deposited 
during rapid runoff events. Moreover, seismically induced ground settlement can occur 
during strong ground shaking in alluvium if deposits have a low relative density and are 
dynamically compacted and their volume is thereby reduced. Differential settlement can 
damage structures placed across such susceptible areas (AZGS 2002). Collapsible soils may 
occur along the Proposed Action route and the Action Alternative routes near the base of the 
southern Hieroglyphic Mountains. 
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3.11.3.3 Hydrocompaction 
Because infrequent rain in the desert Southwest seldom penetrates more than a foot or two 
and then quickly evaporates, near-surface deposits usually have very low moisture content. 
The clay and silt in some of these deposits act like a glue, holding sand grains in place but 
leaving space between them. Upon wetting, the silt and clay lose their cohesion, and the sand 
grains move closer together and take up less space. This process, referred to as 
hydrocompaction, is especially troublesome in soils that have large amounts of silt. Potential 
for compaction is increased when a load, such as a transmission tower, adds weight to the 
soil. Hydrocompaction can occur years or even decades after a structure is built. The problem 
of hydrocompaction is not to be confused with the common occurrence of settling of fill 
properly compacted during placement. Damage from this type of settling may be prevented 
by compaction during placement or by waiting a few months before building to allow the fill 
to compact on its own. Hydrocompaction can mimic earth fissures. Damage from 
hydrocompaction tends to be restricted, and is commonly circular in area; earth fissures are 
narrow and long, typically extending over several hundred yards. Floodplain deposits 
susceptible to hydrocompaction are present along the Gila and Salt Rivers in the Phoenix 
region. Soils formed on the fine-grained lower parts of alluvial fans emanating from 
mountains and piedmonts also have potential for hydrocompaction (AZGS 2002). Soils that 
may be subject to hydrocompaction along the Proposed Action and Action Alternative routes 
include those with abundant clay and silt, particularly the Gadsden type. 

3.11.3.4 Erosive Soils 
Soil erosion is the process of moving soil particles or sediment by flowing water, wind or 
raindrop splash. Soil particles include dissolved or suspended solids, and bedload (larger soil 
particles such as sand or gravel). Sedimentation occurs when the soil particles are deposited 
in a water course. In the arid and semiarid watersheds of Arizona, climate, soils, topography, 
vegetation cover and hydrology all influence soil erosion. Soil erosion occurs whenever the 
soil surface is disturbed and protective vegetative cover is removed, as from clearing, 
grading, tilling, overgrazing, road building or fire. Different soils are more susceptible to 
erosion than others. Soils high in organic matter are less erodible than non-organic soils like 
sandy or silty soil (University of Arizona 2011). Soils that may be considered erosive along 
the Proposed Action and Action Alternative routes include sandy soils and in particular the 
Schenco soil type. Table 3.11-2 describes the erosion potential of the mapped soil units in 
the Study Area. 

3.11.4 Prime and Unique Farmlands 
Prime and unique farmlands are designations assigned by the USDA. The USDA keeps 
account of prime farmland and unique farmland of the nation in cooperation with other 
interested agencies at the national, state, and local levels of government. The objective of the 
account is to identify the extent and location of important rural lands that help in producing 
food, feed, fiber, forage, and oilseed crops. 

Prime farmland is land that has the best combination of physical and chemical characteristics 
for producing food, feed, forage, fiber, and oilseed crops, and is also available for these uses 
(the land could be cropland, pastureland, rangeland, forest land, or other land, but not urban 
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built-up land or water). It has the soil quality, growing season, and moisture supply needed to 
economically produce sustained high yields of crops when treated and managed, including 
water management, according to acceptable farming methods. In general, prime farmlands 
have an adequate and dependable water supply from precipitation or irrigation, a favorable 
temperature and growing season, acceptable acidity or alkalinity, acceptable salt and sodium 
content, and few or no rocks. They are permeable to water and air. Prime farmlands are not 
excessively erodible or saturated with water for a long period of time, and they either do not 
flood frequently or are protected from flooding. 

According to 7 CFR 657.5, unique farmland is land other than prime farmland that is used for 
the production of specific high value food and fiber crops. It has the special combination of 
soil quality, location, growing season, and moisture supply needed to economically produce 
sustained high quality and/or high yields of a specific crop when treated and managed 
according to acceptable farming methods. Examples of such crops are citrus, tree nuts, 
olives, cranberries, fruit, and vegetables. 

Farmland classification identifies map units as prime farmland, farmland of statewide 
importance, farmland of local importance, or unique farmland. It identifies the location and 
extent of the soils that are best suited to food, feed, fiber, forage, and oilseed crops. NRCS 
policy and procedures on prime and unique farmlands are published in the “Federal 
Register,” Vol. 43, No. 21, January 31, 1978. Clayey and sandy loams of the following soils 
which occur in the Study Area are considered prime farmland, if irrigated (NRCS 2011) and 
these areas are shown in Figure 3.11-1: 

• Contine 

• Gilman  

• Mohall 

• Brios 

• Tremant 

• Rillito 

3.12 TRANSPORTATION AND TRAFFIC 
A portion of the information provided in the following subsections was provided by the 
Maricopa Association of Governments (MAG). MAG is a Council of Governments (COG) 
that serves as the regional agency for the metropolitan Phoenix area. MAG is the designated 
metropolitan planning organization (MPO) for transportation planning in the Maricopa 
County region. In addition to the data provided by MAG, information was taken from a 
report titled Environmental Resource Report for Transportation and Traffic, Sun Valley to 
Morgan 500/230kV Transmission Line Project (URS 2012h). The contents of that report are 
used essentially verbatim below, and without specific reference. Further, references made in 
that report are repeated herein without independent review. 

This section provides information on transportation and traffic as they relate to the Project, 
including regional access routes, air transportation, and rail transportation. The Study Area 
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for this analysis includes the lands within and adjacent to the Proposed Action route, the 
ACC-certificated route, and all other Action Alternative routes. The transportation and traffic 
Study Area, as shown on Figure 3.12-1, is bounded by the area approximately 4.5 miles 
north of SR 74 on the north, Bell Road to the south, approximately 51st Avenue to the east, 
and approximately the 323rd Avenue alignment to the west. Transportation and traffic data 
were obtained and collected through literature review and online research. There were no 
field surveys or traffic studies conducted as part of this analysis. 

3.12.1 Laws, Ordinances, Regulations, and Standards 
Federal regulations relevant to this Project include CFR Title 49, Sections 171 through 177 
and Sections 350 through 399 related to transportation of hazardous materials and motor 
carrier safety and would be applicable to state and federal highways. CFR Part 77, in 
combination with FAA regulations, identify the safe, efficient use, and preservation of the 
navigable airspace.  

State regulations relevant to this Project by the Arizona Motor Vehicle Division (MVD) 
include licensing of private, commercial, and OHV, and aircraft registration. The ARS 
Title 28 identifies rules and regulations imposed on transportation throughout Arizona. 

The City of Surprise and City of Peoria General Plans and Circulation Plans establish 
requirements and standards for development within each city, including roadway 
classification, cross-sections, and design standards.  

3.12.2 Study Area Conditions 
The major transportation corridors that provide access to the Study Area are US 60, SR 74, 
and SR 303. US 60 connects the Atlantic Coast in Virginia to western Arizona. It serves the 
metropolitan Phoenix area as part of the local freeway system connecting Phoenix to the 
Town of Wickenburg crossing through several west valley cities including Wittmann, 
Surprise, Peoria, Glendale, and West Phoenix. Additionally, US 60 serves as a freight 
corridor between Phoenix and Las Vegas, Nevada, by way of a regional connection with 
US 93 in Wickenburg. SR 74 is an east-west Arizona state route that connects I-17 (east of 
the Study Area) to US 60 just north of Morristown, Arizona. This route is 31 miles long, and 
serves Lake Pleasant Regional Park in northern Maricopa County. SR 74 also serves as a 
northern bypass to sections of US 60 in the Phoenix metropolitan area that are often 
congested with daily commuter traffic. SR 303 is a local state route that creates the outer 
loop of the Phoenix metropolitan freeway system. SR 303 is located in the southeastern-most 
portion of the Study Area and bisects US 60 near Deer Valley Road. 

The Study Area is located within the planning areas of Peoria and Surprise, Arizona, 
northwest of the intersection of SR 303 and US 60. The Proposed Action route and the other 
Action Alternatives would be accessible from the north via SR 74 and I 17 and US 60 and 
SR 303 from the south. 

3.12.2.1 Surface Transportation 
The Study Area consists of a variety of existing roadways, including regional highways, local 
arterials, and collector streets. Existing regional highways in the Study Area include SR 74, 
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US 60, and SR 303.The existing and projected AADT for identified regional highways 
within the Study Area is listed in Table 3.12-1. 

Table 3.12-1 Regional Highways Annual Average Daily Traffic within the Study 
Area 

ROAD-
WAY SEGMENT 

EXISTING 
 LANES 1 

EXISTING 
AVERAGE 

DAILY TRIPS5 
 (# VEHICLES) 

2031 PROJECTED 
AVERAGE DAILY 

TRIPS 6 
(# VEHICLES) 

SR74 

East of US 60 

22 

5,500 20,600 

West of Castle Hot Springs 
Rd. 5,700 25,800 

Between Castle Hot 
Springs Rd and New River 
Road 

5,600 29,000 

Between New River Road 
and I 17 7,700 26,800 

SR303 
East of US 60 

43 
11,200 75,600 

Between Lake Pleasant 
Parkway and I 17 6,000 73,000 

US 60 

Between Dove Valley 
Road and 163rd Avenue 

4-64 

9,300 49,300 

Between 163rd Avenue and 
SR 303 22,500 70,600 

South of SR 303 23,800 60,300 
1Through lanes only. Does not include auxiliary lanes, on-ramps or off-ramps. 
2ROW preservation is planned to accommodate a 10-Lane facility. 
3SR 303 will be expanded to a 6-lane facility. 
4US 60 reduces from 6 to 4-lanes North of SR 303. 
5Existing ADT – Counts range in years from 2005 to 2011.  
6MAG 2031 traffic forecast. 

Source: T. Strow, MAG, personal communication July 25, 2012. 
 

The largest expected future increase in traffic throughout the Study Area is located along 
US 60 and is likely due to planned future development in the area. Plans for future 
development in the area are discussed in the Environmental Resource Report for Land Use, 
Recreation, and Special Designations (URS 2012a). 

Local arterial and collector roads in the Study Area are a combination of dirt and paved with 
primary access coming from regional highways, including US 60, SR 74, and SR 303. The 
majority of local arterial and collector roads in the Study Area are either unimproved dirt or 
consist of only two lanes. Many of these roads are identified for future expansion based on 
the level of future residential and commercial development in the area. Future transportation 
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projects identified and funded through the MAG Regional Transportation Plan (RTP) 
Arterial Life Cycle Program include capacity and intersection improvements along Sun 
Valley Parkway, Lake Pleasant Parkway, and Happy Valley Road. Future improvements 
throughout the Study Area will consist of expanding the majority of arterial streets to four- 
and six-lane roadways (MAG 2010). 

Future regional highway projects are also identified in the MAG RTP for US 60, SR 74, and 
SR 303. The BLM has established a Transportation Corridor in the Bradshaw-Harquahala 
RMP along SR 74 (Figure 3.12-1) for future highway projects. Funded projects located 
throughout the Study Area include: 

US 60 – Planned projects along US 60 throughout the Study Area include widening efforts to 
expand the roadway in the vicinity of SR 303 from four general purpose lanes to six. These 
improvements are identified in Phase III of the MAG RTP (FY 2016 – 2020). 

SR 74 – ROW preservation for a potential future freeway facility. Funding for ROW 
acquisition has been identified in Phase V of the MAG RTP (FY 2026 – 2031). A final 
feasibility report was conducted for SR 74 in May 2010 and recommended that the ROW 
should be preserved for a potential 10-lane freeway (URS 2010). 

SR 303 – The SR 303 corridor will be continuously developed as a new freeway facility 
throughout the Study Area. SR 303 will eventually include three general purpose lanes and 
one High-Occupancy Vehicle (HOV) lane in each direction. New highway construction and 
capacity improvements in the Study Area are identified in Phases II and III of the MAG RTP 
(FY 2011 – 2020). 

3.12.2.2 Air Transportation 
There are currently six airports or airstrips located within or in the immediate vicinity of the 
Study Area including Pleasant Valley Airport, LAFB Auxiliary Field #1, Ranta Airstrip 
Airport, Thunder Ridge Airpark, Castle Well Airpark, and Roesner Ranch Airport. 

Pleasant Valley Airport – The Pleasant Valley Airport is located near the intersection of 
SR 74 and Lake Pleasant Parkway. It is a general aviation airport with three parallel runways 
and one cross wind runway. Pleasant Valley Airport is open to the public and serves single 
engine, light twin, helicopter, and glider aircraft (AirNav 2011a). 

LAFB Auxiliary Field #1 - The LAFB Auxiliary Field #1 is located at the intersection of 
Happy Valley Road and 211th Avenue. This airfield is used by the LAFB for flight training 
throughout the year. It is located 15 miles northwest of LAFB and supports approximately 
13,000 practice operations per year (LAFB 2011). 

Ranta Airstrip Airport – The Ranta Airstrip Airport is located along Gates Road, west of the 
SR 74/US 60 intersection. This airport is a private facility with one gravel runway (AirNav 
2011b). 

Thunder Ridge Airpark – Thunder Ridge Airpark is located at 237th Avenue and Joy Ranch 
Road in Morristown. It is a private facility with an asphalt runway located within a 
residential airpark. The airpark has nine residential homes and hosts annual fly-in activities 
that regularly average 20 to 25 planes (AirNav 2011c).  
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Castle Well Airpark – The Castle Well Airpark is located north of SR 74 and east of US 60. 
It is a private facility with one asphalt runway for use by residents of the community (AirNav 
2011d). 

Roesner Ranch Airport - The Roesner Ranch Airport is located west of the intersection of 
237th Avenue and SR 74, along the 8th Street alignment in Morristown. It is a private facility 
with one gravel runway (AirNav 2011e). 

3.12.2.3 Rail Transportation 
The BNSF rail line that intersects the Study Area is part of the 209-mile BNSF Phoenix 
Subdivision. Approximately 22 miles of the Phoenix Subdivision is located within the Study 
Area, along the US 60 alignment, as shown on Figure 3.12-1. The railroad consists of a 
single-line track with periodic sidings that allow trains to pass each other, as necessary. The 
maximum operating speed on this section of the line is 49 miles per hour, and BNSF operates 
approximately eight to ten trains per day. However, future projections identify potential 
growth to nearly 17 trains per day by the end of 2012. The BNSF ROW throughout this 
section of the Phoenix Subdivision varies from 75 feet to 200 feet in width. There is one 
future BNSF facility planned to be located within the Study Area in Surprise. The future 
Surprise Logistics Center will be located near Dove Valley Road and US 60 and is expected 
to house a serving yard, a 200-acre auto center, and 350 acres of direct served uses, including 
manufacturing, warehousing, storage, and general industrial land uses (URS 2009). 

3.13 VEGETATION RESOURCES, INCLUDING NOXIOUS AND 
INVASIVE WEEDS AND SPECIAL STATUS PLANTS 

The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Biological Resources Sun Valley to Morgan 500/230kV 
Transmission Line Project (URS 2012i). The contents of that report are used essentially 
verbatim below, and without specific reference. Further, references made in that report are 
repeated herein without independent review. 

3.13.1 Laws, Ordinances, Regulations, and Standards 
Endangered Species Act of 1973 (ESA; PL 85-624; 16 USC §§ 661, 664, 1008) - Federal 
agencies are required to consult with the USFWS to ensure that actions they authorize do not 
jeopardize the continued existence of any listed species, result in the destruction or 
modification of critical habitat, or cause a “take” (to harass, harm pursue, hunt, shoot, wound, 
kill, trap, capture, or collect) of any listed species.  

Federal Noxious Weed Act of 1974 as amended by the Food, Agriculture, Conservation and 
Trade Act of 1990 (USC 2801 et. seq.) - The Weed Act of 1974 gave the US Secretary of 
Agriculture authority to declare plants “Noxious Weeds” and limit the spread of such plants 
without a permit. The 1990 Farm Bill requires that each federal land-management agency 1) 
designate a trained person in charge of a plant control program, 2) adequately fund the 
program, 3) implement cooperative agreements with the States, and 4) establish integrated 
management systems to control or contain the plants targeted under the agreements.  
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Federal Plant Pest Act (7 USC 150aa et seq.) - Prohibited the movement of plant pests from a 
foreign country into or through the United States unless authorized by USDA. Superseded by 
the Plant Protection Act of 2000 (P.L. 106-224, Title IV), which gave Animal and Plant 
Health Inspection Service broad authority to inspect, seize, quarantine, treat, destroy, or 
dispose of imported plant and animal materials potentially harmful to US agriculture, 
horticulture, forestry, and, to a certain degree, natural resources (7 USC 7701 et seq.). 

Noxious Weed Control and Eradication Act (Public Law 108-412) - Requires that the 
Secretary of Agriculture establish a program to provide assistance to eligible weed 
management entities to control or eradicate noxious weeds on public and private lands. 

Invasive Species EO 13112 (February 3, 1999) - Established the National Invasive Species 
Council (NISC) to ensure that federal programs and activities to prevent and control invasive 
species are coordinated, effective, and efficient. 

American Indian Tribal Rights, Federal-Tribal Trust Responsibilities, and the ESA (June 5, 
1997; Secretarial Order 3206) - Establishes that federal agencies (DOI, NOAA) shall be 
responsible for 1) working directly with tribes to promote healthy ecosystems, 2) recognizing 
that Indian lands are not subject to the same controls as federal public lands, 3) assisting 
tribes in developing programs to promote healthy ecosystems, and 4) being sensitive to 
Indian culture, religion, and spirituality.  

Arizona Native Plant Law - No protected native plant can be relocated or transplanted 
without permission and a permit from the ADA. The Arizona Native Plant Law requires a 
NOI before land clearing. 

3.13.2 Vegetation Communities 
The predominant native vegetation communities in the Study Area include Sonora-Mojave 
creosotebush-white bursage desert scrub and Sonoran paloverde-mixed cacti desert scrub 
(USGS 2004). In addition, a riparian forest/woodland vegetation community occurs along the 
Agua Fria River. Other native vegetation communities or cover types also occur in the Study 
Area in very low frequency and are described below. 

Table 3.13-1 summarizes the vegetation communities within the ROWs associated with the 
Proposed Action route, the ACC-certificated route, and all other Action Alternative routes 
(refer to Figure 3.13-1). To compare the Proposed Action route with the alternative routes, 
acreage calculations for each vegetation community and land cover is provided in Table 
3.13-1. 



 
3-128 APS Sun Valley to Morgan 500/230kV Transmission Line Project   

Draft Environmental Impact Statement and 
October 2012 Draft Resource Management Plan Amendment 

 

Table 3.13-1 Vegetation Communities and Land Cover (in acres) 

 CREOSOTE 
SCRUB 

CACTI    
SCRUB 

SALT      
SCRUB UNVEG RIP MESQUITE 

SCRUB TOTAL 

Proposed 
Action              
(200 ft. ROW) 

327 597 1 0 1 0 926 

ACC-
Certificated 
Route 

3,613 4,572 16 1 10 1 8,213 

Alternative 1                       
(200 ft. ROW 
and additional 
corridor) 

329 3,678 1 0 3 0 4,011 

Alternative 2                       
(200 ft. ROW 
and additional 
corridor) 

327 1,547 1 0 3 0 1,878 

Alternative 3                       
(200 ft. ROW) 

341 590 1 0 1 0 933 

Sub-
alternative 
(200 ft. ROW) 

17 82 0 0 1 0 100 

Primary 
Segment  
Common to 
All Action 
Alternatives 
(200 ft. ROW) 

25 70 0 0 0 0 95 

Creosote Scrub = Creosote-White Bursage Desert scrub; Cacti Scrub = Sonoran Paloverde Mixed Cacti Desert scrub; Salt 
scrub = Sonora Mojave Mixed Salt Desert scrub; Unveg = Barren Land and Open Water; Rip = North American Warm Desert 
Riparian; Mesquite Scrub = Apacherian-Chihuahuan Mesquite Upland Scrub 
Source: Southwest ReGAP 2004 

 
3.13.2.1 Creosotebush-White Bursage Desert scrub 
Creosotebush-white bursage desert scrub (creosote scrub) forms the vegetation community in 
broad valleys, lower bajadas, plains, and low hills in the Chihuahuan, Mojave, and lower 
Sonoran deserts where soils are arid and fine-textured (NatureServe 2011). This form of 
desert scrub is characterized by a sparse to moderately dense layer of small-leaved, drought-
tolerant shrubs and deciduous herbs (NatureServe 2011). Shrubs tend to be widely spaced 
with little grass or other herbaceous cover between. Creosote (Larrea tridentata) and white 
bursage (Ambrosia dumosa) are the typical dominants, but a variety of other shrubs, dwarf-
shrubs, and cacti can be present or form sparse understories (NatureServe 2011). 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 3-129 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

3.13.2.2 Sonoran Paloverde-Mixed Cacti Desert scrub 
Sonoran paloverde-mixed cacti desert scrub is the typical vegetation community in hilly to 
mountainous terrain, foothills, breaks, and major incised channels in the region. This 
vegetation community develops on coarse, gravelly to rocky soils and outcrops (NatureServe 
2011). Creosotebush and white bursage are often the most common plants in this plant 
community; however, foothill paloverde (Parkinsonia microphylla), blue paloverde 
(Parkinsonia florida), saguaro (Carnegiea gigantea), and ocotillo (Fouquieria splendens) are 
the common characteristic species of this plant community that dominate in site-specific 
areas (NatureServe 2011). Other leguminous trees like desert ironwood (Olneya tesota) and 
velvet mesquite (Prosopis velutina), other cacti (e.g., Opuntia sp., Cylindropuntia sp., 
Ferocactus sp.), and agave (Avage sp.) also occur as sub-dominant species. 

3.13.2.3 Sonora-Mojave Mixed Salt Desert Scrub 
Sonora-Mojave mixed salt desert scrub occurs in arid and semiarid environments within the 
Southwest that have fine, loamy soils that are saline or strongly alkaline (NatureServe 2011). 
This vegetation community usually has a sparse ground cover that ranges from 2 to 
40 percent and includes many plant species with either drought-deciduous or succulent leaves 
(NatureServe 2011). The dominant species include four-wing saltbush (Atriplex canescens), 
allscale (A. polycarpa), shadscale (A. confertifolia), desert holly (A. hymenelytra), and desert 
seepweed (Suaeda suffrutescens), which are all tolerant of high-salinity soils and low 
moisture (NatureServe 2011). This plant community is often a transitional community that 
develops after disturbances, particularly on abandoned agricultural fields. 

3.13.2.4 Barren Land and Open Water 
Barren land include areas of bedrock, desert pavement, scarps, talus, slides, volcanic 
material, glacial debris, sand dunes, strip mines, gravel pits and other accumulation of 
earthen material (NatureServe 2011). Generally, vegetation accounts for less than 15 percent 
of total cover. Open water is associated with Lake Pleasant and areas of open water, 
generally with less than 25 percent cover of vegetation or soil (NatureServe 2011). 

3.13.2.5 North American Warm Desert Riparian 
Two vegetation communities compose the broader category of North American warm desert 
riparian habitats. These include North American warm desert riparian mesquite bosque and 
North American warm desert riparian woodland and shrubland. 
North American warm desert riparian mesquite bosque is scattered along washes and at 
established cattle tanks throughout the Study Area where the water table is 25 feet (8 meters) 
or less from the surface. These areas are flooded frequently during the winter rainy and 
summer monsoon seasons. This vegetation community is dominated by closed-canopied 
woodlands of mesquite that can grow to heights of 45 feet (14 meters) (NatureServe 2011). 
The understory consists of a variety of plants that include inland saltgrass (distchilis spicata), 
desert hackberry (Celtis ehrenbergiana), catclaw acacia (Acacia greggii), ground cherry 
(Physalis sp.), and other shrubs and herbs (NatureServe 2011). 

The North American warm desert riparian woodland and shrubland community is scattered 
along the larger washes, at the CAP canal, and on the Agua Fria River and its larger 
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tributaries where there is perennial or semiperennial surface water. Dominant trees include 
box elder (Acer negundo), velvet ash (Fraxinus velutina), Fremont cottonwood (Populus 
fremontii), Godding’s willow (Salix gooddingii), arroyo willow (Salix lasiolepis), netleaf 
hackberry (Celtis laevigata var. reticulate), and Arizona walnut (Juglans major) 
(NatureServe 2011). 

Shrub dominants include sandbar willow (Salix exigua), false willow (Baccaris sp.), and 
desert willow (Chilopsis linearis) (NatureServe 2011). The vegetation is dependent upon 
annual or periodic flooding, sediment scour, and/or annual rise in the water table for growth 
and reproduction (NatureServe 2011). In the Study Area, this plant community occurs 
exclusively along the Agua Fria River south of Lake Pleasant to about SR 74, where riparian 
strands become smaller and more fragmented. 

While these riparian communities are limited in extent, they have highly productive habitats 
that support a high diversity of plants, animals, and food resources. These areas are important 
ecological centers for wildlife and are particularly critical during periods of drought, which 
are frequent in the region.  

3.13.2.6 Apacherian-Chihuahuan Mesquite Upland Scrub 
Apacherian-Chihuahuan mesquite upland scrub occurs in the vicinity of mesquite bosques. 
Sonoran mid-elevation desert scrub is a transitional desert scrub community that typically 
occurs on the lower slopes of mountainous areas where the climate is too dry for chaparral to 
develop and where freezing temperatures during winter are too frequent and prolonged for 
many of the frost-sensitive species characteristic of Sonoran paloverde-mixed cacti desert 
scrub (NatureServe 2011). Although limited in total area, these vegetation communities can 
be high in biodiversity, similar to Sonoran paloverde-mixed cacti desert scrub and mesquite 
bosque habitats. 

3.13.3 Special-Status Species 
The assessment results from the Heritage Database Management System (HDMS) database 
for special status plant species indicated that suitable habitat or records for three special 
status plant species occur within three miles (five kilometers) of the Proposed Action route or 
other Action Alternative routes. This dataset was not available for the entire Study Area 
extent. The details of the legal protection, habitat requirements, habitat suitability, and local 
distributions of these species are described in Table 3.13-2. 

Seven other plant species that are protected under the Arizona Native Plant Law were 
observed during field reconnaissance of the Study Area (also shown in Table 3.13-2). In 
addition, Arizona Game and Fish Department (AGFD) HDMS indicates records of 
occurrence for the straw-top cholla (Cylindropuntia echinocarpa) within three miles 
(five kilometers) of the Proposed Action route or other Action Alternative routes. Salvage 
restricted cactus species encountered during the reconnaissance survey included: tree cholla 
(Cylindropuntia imbricata), teddy bear cholla (Cylindropuntia bigelovii), California barrel 
cactus (Ferocactus cylindraceus), saguaro (Carnegiea gigantea), ocotillo (Fouquieria 
splendens), Engelmann’s hedgehog cactus (Echinocerus engelmannii), and yellow-spine 
prickly pear (Opuntia engelmannii var. flavispina). The ADA list of highly safeguarded and 
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salvage restricted plant species is provided in Appendix E of the Biological Resources Report 
(URS 2012i). 

Table 3.13-2 Special Status Plant Species 

SPECIES STATUS HABITAT   REQUIREMENTS HABITAT   SUITABILITY 

Agave murpheyi 
Hohokam agave 

ESA-SC 
BLM-S 
HSA 

Found in well drained soil on 
benches or alluvial terraces of 
gentle bajada slopes above major 
drainages in desert scrub between 
1,300 and 3,200 feet (400 – 975 m). 
Often found in association with pre-
Columbian agricultural and 
settlement features. 

Suitable habitat along river terraces in 
the northern part of Study Area. Species 
has been documented near Wickenburg 
and along the Agua Fria River in the 
vicinity of Lake Pleasant, approximately 
two miles (3.2 km) north of the 
Proposed Action route. Suitable habitat 
was not surveyed. 

Allium bigelovii  
Bigelow’s onion 

SRA Found in all Arizona counties 
except Apache County. Found on 
gentle slopes between 2,000 and 
5,000 feet (610 to 1,525 meters), 
with dry rocky soil in open 
grassland, chaparral, and desert 
scrub communities. 

Potential habitat within the Proposed 
Action route, near the Agua Fria River, 
south of SR 74. Suitable habitat was not 
surveyed. 

Carnegiea 
gigantea 
Saguaro 

SRA Rocky slopes and well-drained flats 
below 3,600 feet (1,197 meters). 

Suitable habitat within the Study Area. 
Found throughout Sonoran-palo verde 
mixed desert scrub in the Study Area 
during field reconnaissance. Most 
common in uplands within the 
Hieroglyphic Mountains. 

Cylindropuntia 
bigelovii 
Teddybear cholla 

SRA Desert to rocky hillsides below 
3,000 feet (915 meters) 

Suitable habitat within the Study Area. 
Found throughout the Study Area during 
field reconnaissance. Expected along all 
route alternatives in both uplands and 
lowlands. Particularly prevalent along 
all routes east of US 60. 

Cylindropuntia 
echinocarpa  
Straw-top cholla 

SRA Found along dry washes and mesas 
to 6,000 feet (1,830 meters). 
Creosotebush associations, desert 
scrub with Joshua trees, and piñon-
juniper woodland. 

Suitable habitat within the Study Area 
near washes associated with 
creosotebush habitats. Species has been 
documented near the White Tank and 
Hassayampa River Mountains. AGFD 
HDMS record of occurrence within 
three miles (five kilometers) of the 
Proposed Action route (refer to 
Appendix D of the Biological Resources 
Report; URS 2012i). Expected along the 
Proposed Action route from the Sun 
Valley Substation to US 60. 
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SPECIES STATUS HABITAT   REQUIREMENTS HABITAT   SUITABILITY 

Cylindropuntia 
impbricata 
Tree cholla 

SRA Gravelly or sandy soils of hills, 
flats, valleys, plains, and washes, 
mostly in grassland 

Suitable habitat within the Study area. 
Found in Study Area during field 
reconnaissance along the Proposed 
Action route from US 60 to the Agua 
Fria River, primarily outside of steep 
terrain. Found hybrids with teddybear 
cholla north of the Proposed Action 
route near SR 74 during reconnaissance 
survey of the Study Area. 

Echinocerus 
engelmannii 
Engelmann’s 
hedgehog cactus 

SRA Sandy and rocky flats, and hillsides 
below 5,000 feet (1,525 meters). 

Suitable habitat within the Study Area. 
Found in Study Area during field 
reconnaissance near SR 74 in the 
Hieroglyphic Mountains. Expected 
along Proposed Action route and 
alternatives east of US 60.  

Ferocactus 
cylindraceus 
California barrel 
cactus 

SRA Occurs along desert washes, gravely 
slopes and beneath desert canyon 
walls 

Suitable habitat within the Study Area. 
Found in Study Area during field 
reconnaissance near SR 74 in 
Hieroglyphic Mountains and along wash 
margins in Sonoran palo-verde mixed 
desert scrub. Expected along all routes, 
particularly east of US 60. 

Fouquieria 
splendens 
Ocotillo 

SRA Rocky, well-drained slopes below 
5,000 feet (1,525 meters). 

Suitable habitat within the Study Area. 
Found in Study Area during field 
reconnaissance in the Hieroglyphic 
Mountains, but may occur elsewhere 
along the Proposed Action route and the 
alternative routes east of US 60. 

Opuntia 
engelmannii  
var. flavispina 
Yellow-spine 
prickly pear 

SRA Found in Sonoran Desert, sandy 
bajadas from 1,600 to 2,600 feet 
(490 meters to 790 meters). 

Suitable habitat within the Study Area 
near washes. Species has been found 
near the Hassayampa River and White 
Tank Mountains. Found extensively in 
the Study Area during field 
reconnaissance. Expected throughout the 
Proposed Action route and alternative 
routes. 

Notes:  
Agencies: BLM = Bureau of Land Management; ESA = Endangered Species Act (1973 as amended)  
Status Definitions: ESA: SC = species of concern (has shown recent population decline to warrant this agency—the only 
categorization to preempt decline and listing). BLM: S = sensitive (a species considered to have shown declines; BLM policy is 
to provide these species with the same level of protection as is provided for candidate species under Bureau of Land 
Management Manual, Section 6840.06C—that is, to “ensure that actions authorized, funded, or carried out do not contribute to 
the need for the species to become listed.” State: HSA = highly safeguarded plant in Arizona (no collection allowed); SRA = 
salvage restricted in Arizona (collection only with permit). 
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3.13.4 Invasive and Noxious Plant Species 
Invasive plants are those species that have been introduced into an environment where they 
did not evolve. As a result, they usually have no natural enemies to limit their reproduction 
and spread. Noxious weeds are legally designated by a federal, state, or county government 
as a plant that is injurious to public health, agriculture, recreation, wildlife or property. In the 
Sonoran Desert, invasions of these species can alter the wildland fire regime, which can lead 
to more frequent and intense fires that can destroy the non-fire adapted native plants and 
permanently alter the vegetation community and wildlife habitats in an area that burns.  

A review of invasive and noxious plant species records in the Study Area indicated that one 
state noxious weed species and 10 invasive plant species occur regionally (USGS 2007). The 
results described here are based on existing records and field reconnaissance, but complete 
surveys of the Proposed Action route and other Action Alternative routes for invasive and 
noxious plants has not been completed.  

Buffelgrass (Pennisetum ciliare) is a state regulated noxious weed that occurs primarily 
along major roadways within the Study Area. Saharan mustard (Brassica tournefortii) is an 
invasive species that is extremely fast growing and can smother native herbaceous plants and 
compete with shrubs for scarce resources. Saharan mustard and buffelgrass are major agents 
of changing historic fire regimes and unbalancing the ecology of native ecosystems in the 
region.  

Other invasive species in the Study Area that are more or less prevalent but can have the 
same effects of changing fire regimes and changing the ecology of native ecosystems include 
rip-gut brome (Bromus diandrus), red brome (Bromus rubens), cheatgrass (Bromus 
tectorum), Bermuda grass (Cynodon dactylon), Russian thistle (Salsola kali), Mediterranean 
grass (Schismus barbatus), and wild oats (Avena fatua). Cheatgrass and red brome were 
observed during field reconnaissance and were widespread near roadways, on BLM land near 
SR 74, and near human settlements in the Study Area. Saltcedar (Tamarix sp.) occurs in 
washes, drainages, and roadside swales in many parts of the Study Area. It can nearly 
completely replace native vegetation by outcompeting native shrubs for available water and 
by increasing soil salinity. Salt cedar was observed during field reconnaissance and is a 
relatively common plant along the Agua Fria River. Red stem filaree (Erodium cicutarium) 
occurs widely in disturbed areas in the Study Area and may provide seed resources for some 
ant species and rodents.  

3.14 VISUAL RESOURCES 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Visual Resources, Sun Valley to Morgan 500/230kV 
Transmission Line Project (URS 2012j). The contents of that report are used essentially 
verbatim below, and without specific reference. Further, references made in that report are 
repeated herein without independent review. 
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3.14.1 Laws, Ordinances, Rules, and Standards 
The BLM Land Use Planning Handbook (BLM 2005) - The handbook states that VRM 
management classes shall be designated for all BLM land based on consideration of visual 
resource inventory data and management considerations for other land uses. Resource use 
and management activities shall be managed according to the VRM objectives established in 
the land use plan.”  

Visual Resource Management System - Visual resources on BLM-managed lands are 
managed per the VRM system as directed in the BLM 8400 – Manual Series: Visual 
Resource Management (BLM 1986). The VRM system provides the framework for 
managing visual values by classifying all BLM-managed lands into one of four VRM classes. 
Classification of lands occurs during the RMP development process by considering the 
relative visual value of lands within the context of other resource and land management 
needs. 
Maricopa County Zoning Ordinance - The Maricopa County Zoning Ordinance (Maricopa 
County 2012) established the Wickenburg Highway and SR 74 scenic corridor overlay 
zoning districts. The Wickenburg Scenic Corridor encompasses lands within 2 miles of the 
edge of the ROW of US 60 from Bell Road to the Town of Wickenburg corporate limits. The 
ordinance sets standards for commercial use components such as building height, screening, 
signs, and architecture. The SR 74 Scenic Corridor encompasses lands within 500 feet of the 
ROW centerline from approximately 0.5-mile west of the Agua Fria River to 1.5 miles east 
of US 60. (However, according to the City of Peoria, the SR 74 Scenic Corridor within their 
jurisdiction does not apply.) The ordinance sets standards for residential and nonresidential 
uses. Standards are set for components such as setbacks, heights, and screening. The 
ordinance states that utility lines are required to be buried. Utility lines are not defined in the 
ordinance; however, this requirement is clarified in the SR 74 Scenic Corridor Guidelines 
(Maricopa County n.d. c), a part of the Maricopa County 2020 Eye to the Future 
Comprehensive Plan. The guidelines state, “New utility lines should be located underground, 
except 69kV or greater electric transmission lines.” Because this Project proposes a 
combined 230kV and 500kV transmission line, the ordinance does not apply to this Project. 

City of Peoria General Plan - The City of Peoria’s General Plan covers approximately 234 
square miles of public, private, and State Trust lands. The Land Use Element of the Peoria 
General Plan describes how the City anticipates addressing future population and 
employment growth while promoting a development pattern that promotes a pedestrian-
friendly environment; and integrates natural and manmade features in a manner consistent 
with the vision for the City of Peoria. Policy 3.B.4 (Chapter 8, Public Services and Facility 
element) would be applicable to visual resources in the portions of the Study Area that 
traverse Peoria. It states, “Promote the use of existing utility and major transportation 
corridors for new overhead utility siting to minimize visual and environmental impacts” (City 
of Peoria 2010). The General Plan also contains a utility corridor paralleling SR 74 (City of 
Peoria 2010), roughly corresponding with the ACC-certificated route. 

Town of Buckeye General Plan - The Buckeye Planning Area encompasses approximately 
600 square miles of land and is a mosaic of public, private, and federal land ownership as 
well as parcels of State Trust lands managed by ASLD. Land use designations in the 
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planning area include residential, mixed use, commercial, industrial, agriculture, military, 
and open space. A majority of the land in the Planning Area is designated as low- to medium-
density residential. One policy would be applicable to visual resources in the portions of the 
Study Area that traverse Peoria. It states, “Provide proper planning of utility corridors in 
order to mitigate environmental impacts on sensitive landscapes and natural resources.” 

3.14.2 Visual Resource Inventory 
The BLM has a stewardship responsibility to identify and protect visual (scenic) values on 
public lands as directed in NEPA and FLPMA. 

The BLM’s process for this Project, and based on VRM, begins by preparing a visual 
resource inventory (VRI) for the public lands administered within an administrative 
boundary, either a BLM district or field office. The inventory consists of determining scenic 
quality ratings of various landscapes, the sensitivity levels of potential viewers, and the 
distance zones of the viewers to the landscapes, as follows: 

Scenic Quality 
Scenic quality rating units are scored A (high), B (moderate), or C (low). The ratings are 
based on the key factors of landform, vegetation, water, color, adjacent scenery, scarcity, and 
cultural modifications (man-made features).  

Viewer Sensitivity 
Viewer sensitivity rating units are rated High, Medium, or Low. The ratings are based on 
factors such as type of users, amount of use, public interest, adjacent land uses, and special 
areas.  

Distance Zones 
Distance zones are identified as foreground-middle ground, background, and seldom seen. 
These are distances from travel routes or observation points. The foreground-middle ground 
zone is from 0 to 3-5 miles, the background zone is from 3-5 to approximately 15 miles, and 
the seldom seen zone is beyond the background zone and other areas not visible to travel 
routes or observation points.  

Based on the interrelationships among these three inventoried values, an appropriate 
inventory class is assigned in accordance with the VRI class placement matrix. The VRI 
classes represent the existing visual value at the time of the inventory. The inventoried lands 
are placed into one of four VRI classes. The classes are defined as the following: 

VRI Class I - Assigned to all special areas where the current management situation requires 
maintaining a natural environment essentially unaltered by man, such as Wilderness Areas, 
the wild section of the national wild and scenic rivers, and other congressionally and 
administratively designated areas where decisions have been made to preserve a natural 
landscape. 

VRI Class II - Highest visual value assigned through the inventory process for this project 
and based on the combination of scenic quality, visual sensitivity levels, and distance zones.  
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VRI Class III - Moderate visual value based on the combination of scenic quality, visual 
sensitivity levels, and distance zones. 

VRI Class IV - Low visual value based on the combination of scenic quality, visual 
sensitivity levels, and distance zones. 

3.14.3 Visual Resource Management Objectives 
The BLM designates VRM classes through an RMP effort establishing visual management 
objectives that proposed actions are required to meet under the RMP implementation. 
Through the planning effort, inventoried visual resource values are weighed, along with all 
the other resources, to designate a VRM class. The resulting VRM class designated in the 
RMP may differ from the VRI class for a given area due to resource allocation decisions 
made in the RMP. VRM classes provide the visual management performance standards for 
the design, development, and rehabilitation of projects on public land. 

The four management classes have the following objectives: 

VRM Class I - To preserve the existing character of the landscape while providing for natural 
ecological changes. The level of change to the characteristic landscape should be very low 
and must not attract attention. 

VRM Class II - To retain the existing character of the landscape. Development may be seen 
but should not attract attention of the casual observer. Any changes must repeat the elements 
of form, line, color, and texture found in the predominant natural features of the landscape. 

VRM Class III - To partially retain the existing character of the landscape. Development may 
attract attention but should not dominate the view of the casual observer. Changes should 
repeat the elements of form, line, color, and texture found in the predominant natural features 
of the landscape. 

VRM Class IV - To provide for development that requires major modification of the existing 
character of the landscape. Development may dominate the view and be a major focus of 
viewer attention. Every attempt should be made to minimize the impacts of the development 
through careful location, minimal disturbance, and repeating the elements of form, line, 
color, and texture (BLM 1986). 

When a project is proposed for development on BLM lands, the agency performs an 
assessment of the potential visual impacts of the proposed project within the landscape. This 
assessment is referred to as a contrast rating. Locations are chosen to represent views of the 
potential project from which the assessments are performed. These key observation points 
(KOPs) represent typical and/or sensitive views of a project, such as from communities and 
well-traveled routes, or special project or landscape features such as hilltop locations. 
Photographs of the project site taken from the KOPs are used to create photographic 
simulations of the proposed project. The visual elements of the existing landforms/water, 
vegetation, and structures are compared to the visual elements of the proposed project, and 
the levels of contrast are determined. The contrast levels are compared to the VRM class 
objectives. If the objectives are not met, then the contrast rating is used to focus mitigation 
efforts to reduce the degree of impact in order for the project to meet the VRM objective. 
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The potential impacts are also used to determine if there would be changes to the scenic 
quality ratings, sensitivity levels, and distance zones associated with the VRI. 

3.14.4 Visual Resources Inventory and Management within the Study Area  
A VRI was conducted in 2010 by the BLM for land in the HFO planning area. The inventory 
classes were created after the 2010 Bradshaw-Harquahala RMP was approved, so the 
management classes in the RMP are based on an older inventory. The scenic quality ratings, 
viewer sensitivity ratings, and distance zones from the 2010 inventory were used to describe 
the affected visual environment for this Project (refer to Figures 3.14-1, 3.14-2, and 3.14-3, 
respectively). 

VRM objectives are established for the BLM-managed public lands in the Study Area within 
the Bradshaw Harquahala-Planning Area. The BLM-managed lands within the Study Area 
for visual resources consist of VRM classes II, III, and IV. The land from the Sun Valley 
Substation to approximately the 179th Avenue alignment is Class IV. The land from 
approximately the 179th Avenue alignment to the Morgan Substation in the BLM SR 74 
transportation corridor and south is Class III, and north of the transportation corridor is 
Class II (Figure 3.14-4).  

3.14.5 Description of Visual Resources, Sensitive Viewers, and Key 
Observation Points 

The following sub-sections describe the visual characteristics, sensitive viewers, and KOPs 
specific to various portions of the Proposed Action and Action Alternative routes. 

3.14.5.1 Selection of Key Observation Points 
Teams of visual resource management specialists traveled the Study Area repeatedly, 
photographing and documenting the visual resources at numerous points. Views of the 
potential ROWs were considered from various angles and distances. The number and 
location of KOPs were determined by BLM based on an adequate representation of issues 
associated with the proposed and alternative routes and a range of viewers and viewing 
situations (Figure 3.14-4). 

3.14.5.2 Format for Description of Visual Resources 
The existing condition of visual resources is described in terms of form, line, color, and 
texture in the natural elements and human developments of the landscape; and the overall 
relative sense of naturalness and scenic qualities of the views. Photos from the KOPs (when 
available) are referenced to Chapter 4, where they are shown in conjunction with simulated 
views incorporating the transmission line. 

3.14.5.3 Project Area Overview 
The visual resources Study Area is within the North American Deserts Ecoregion (Level I 
division) (Commission for Environmental Cooperation n.d.) and the Sonoran Basin and 
Range subdivision (Level III division) (EPA 2010a, 2011a). The subregion is distinguished 
by paloverde-cactus vegetation including saguaro, cholla, and agave cacti.  
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The Study Area is within the Basin and Range Physiographic Province. The climate of the 
province is characterized by being the driest in the United States. With low average annual 
rainfall comes a wide variation in precipitation from year to year, and a tendency for the 
rainfall to be concentrated into brief and heavy showers, producing flash floods that cause 
erosion rather than perennial streams. The topography is characterized by mountain ranges 
that are roughly parallel. The basins between the ranges are relatively flat plains with gentle 
slopes next to the mountains (Fenneman 1931). 

The Project region is in the Sonoran Desert subdivision of the physiographic province. The 
subdivision is characterized by being approximately 20 percent mountains and 80 percent 
plains. The mountains vary from hills and buttes up to mountains rising 4,000 feet above sea 
level. The desert plains mostly lie below 2,000 feet elevation (Fenneman 1931). 

The economy of the region has historically been based on irrigated agriculture, livestock 
rising, and mining (Commission for Environmental Cooperation 1997). Today federal and 
ASLD land includes commercial, recreational, range, and vacant lands. Private land includes 
residential, commercial, and industrial areas. The primary types of residential land adjacent 
to the Study Area are low- to medium-density suburban and rural areas.  

Commercial areas are sparse within the Study Area, although some recreational lands include 
a commercial component. The industrial land is mainly used for manufacturing, landfill, and 
mining operations (URS 2012j). 

Viewers in the Study Area can be categorized as residential and educational, recreational, 
travel, commercial, and industrial viewers. The individual viewer sensitivity to landscape 
changes range from low to high. Low sensitivity is typical for industrial viewers at 
warehouses, gravel pits, and utilities. Moderate sensitivity is typical for commercial viewers 
at office parks and retail stores, recreational viewers on OHV and golf courses, and travel 
viewers on major and arterial roads. High sensitivity is typical for viewers at residences and 
schools, recreational viewers in parks, on trails, and in picnic areas, and travel viewers on 
parkways, community gateways, and scenic routes (URS 2008). 

3.14.5.4 Portion Common to All Action Alternatives 
This portion of the Project begins at the Sun Valley Substation and extends to just north of 
US 60. 

Landscape Characteristics 
The portion of the proposed route that is common to the Action Alternative routes would 
start at the planned Sun Valley Substation and is on flat terrain with scattered trees and 
shrubs. It crosses over the CAP Canal within a designated utility corridor on BLM land. 
Landforms and vegetation are highly modified for the CAP Canal and associated pumping 
station. The route then crosses flat to rolling terrain with scattered saguaros, trees and shrubs, 
washes, and dirt roads. It parallels the CAP Canal and crosses over four short segments of the 
CAP Canal on BLM-managed public land.  

The route would then turn north-northwest and parallels an existing Western Area Power 
Administration 500kV transmission line and service road approximately 500 feet west of the 
route centerline. The terrain is relatively flat to gently rolling with scattered shrubs. The route 
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occasionally crosses shallow washes with scattered trees, and bladed and two-track dirt 
roads. After 2.2 miles, the route heads north and turns away from the 500kV transmission 
line. The route crosses scattered saguaros, the paved Patton Road, and an existing 69kV 
transmission line. At an approximate distance of 6.6 miles from the CAP Canal, the route 
turns east. It crosses Iona Wash, which has a well-defined sandy bed.  

The route continues east across the western edge of the US 60 scenic corridor. The route 
crosses similar landforms and vegetation for 6.6 miles. It then turns north and continues for 
3.5 miles. There are two houses approximately 0.1-mile away from the centerline of the 
route. The route crosses Trilby Wash, which has a well-defined sandy bed. The route also 
crosses bladed and two-track dirt roads, US 60, and the BNSF Railway track. The route does 
not parallel US 60 at any point.  

BLM Visual Resources Inventory and Management 
Most of the ROW between the location of the Sun Valley Substation and the point where the 
ROW diverges from the CAP would be located on BLM-managed public lands. The VRI 
indicates that the scenic quality for this area is C (low); sensitivity ranges from low to high; 
and the distance zones are foreground to middle ground. 

The overall VRI Class is III with some IV in the southwest. This area is managed by the 
BLM as a utility corridor, and as such the VRM Class is IV. 

Sensitive Viewers and Key Observation Points 
Between the Sun Valley Substation location and just north of US 60, sensitive viewers would 
include residents and future residents of developments, and travelers on US 60.  

KOP 1  
KOP 1 is located approximately one mile northeast of the Sun Valley Substation location, 
within Pulte’s Festival Ranch planned development, south of the ROW, looking northeast. 
Sensitive viewers from KOP 1 would be landowners of Pulte’s Festival Ranch who would be 
looking at the proposed transmission line within the BLM utility corridor. 

The landscape form viewed from this KOP (Figure 4.14-1a) is relatively flat and open. The 
view appears relatively natural; the area is sparsely vegetated with a limited variety of low 
grasses and shrubs, with a few small shrubby trees and occasional saguaro cactus. The 
skyline creates a strong horizontal line that is accentuated by a barb wire fence in the 
foreground and vegetation patterns in the foreground and middle ground. Fence posts in the 
foreground provide short, strong vertical lines. Saguaros in the middle ground and faint 
lattice structures in the background also provide short, subtle vertical lines. The predominant 
color in the landscape is shades of tan and brown in the exposed ground and short vegetation, 
punctuated by shades of green in the shrubs, trees, and cactus. The fence posts, wire, and 
lattice structures range from almost black to metallic gray. Vegetation appears patchy and 
dotted in the foreground, to stippled and lumpy in the middle ground. Visually the landscape 
appears relatively homogeneous with little variety in color, line, or texture. 
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KOP 2 
KOP 2 is located northeast of the point where the ROW diverges from the CAP, within the 
Spurlock Ranch planned development, in the vicinity of Deer Valley Road and east of 275th 
Avenue, looking southwest. Sensitive viewers from KOP 2 would be landowners of the 
Spurlock Ranch development looking at the proposed transmission line within the BLM 
utility corridor. 

The landscape form viewed from this KOP (Figure 4.14-2a) is relatively flat and open with 
mountains in the distance, and appears fairly natural with developments in the distance. The 
area is vegetated with uniform species of medium sized shrubs, with short grasses at the 
bases of the shrubs. The skyline creates a strong horizontal line that is accentuated by faint 
transmission lines in the distance. Shrub vegetation creates short, irregular vertical and 
diagonal lines in the foreground that become indistinct in the middle ground. Two different 
sets of lattice towers create faint vertical lines rising from the strong horizontal line at the 
skyline. The predominant color in the landscape is dark brown to reddish brown in the woody 
stems of the shrubbery. Patches of green surround the bases of the shrubs, separated by the 
light tan of the bare ground in between. Vegetation and bare ground in the foreground 
appears feathery, dotted, and stippled, and becomes smooth in the middle ground to distance. 
Visually the landscape appears relatively homogeneous with little variety in color, line, or 
texture. 

KOP 3 
KOP 3 is located along US 60, south of the ROW crossing, looking west-northwest, and 
captures the views that northbound travelers on US 60 would have of the transmission line 
crossing the highway. KOP 3 is also within the Wickenburg Scenic Corridor. Sensitive 
viewers from KOP 3 would be travelers on US 60 looking at the proposed transmission line 
crossing US 60 near the Burlington Northern-Santa Fe commercial area and Broadstone 
Ranch development. 

The landscape form viewed from this KOP (Figure 4.14-3a) is relatively flat. Distant 
mountains are barely perceptible through vegetation at the skyline. The dominant lines in the 
landscape are the vertical lines created by the divided highway, the painted lines on the 
highway, and the railroad tracks and an existing APS 69 kV transmission line that parallel the 
highway. The area between the divided lanes of US 60 and between US 60 and the railroad 
tracks is densely vegetated with a variety of short grasses, low shrubs, and a few trees. A few 
saguaros are visible in the middle ground. Visually, the landscape is dominated by diagonal 
lines created by US 60, the railroad tracks and associated railroad bed, and faint transmission 
lines. These strong diagonal lines converge with the strong horizontal line at the skyline. 
Monopole structures create short, repetitive vertical lines to the left of the highway. The 
predominant color in the landscape is shades of gray of the highway punctuated by white 
stripes, and the reddish-tan color of the exposed railroad bed. Vegetation is mottled tans, 
browns, and shades of green. The man-made structures appear smooth and linear, while the 
vegetation is feathery to stippled and lumpy. The presence of the divided highway, railroad 
tracks, and transmission line give the landscape a fairly developed feel. 
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3.14.5.5 Portion Common to the Proposed Action, Alternatives 1, 2, and 3 
This portion of the Project begins just north of US 60 and extends to the intersection of SR 
74 and the 179th Avenue alignment. 

Landscape Characteristics 
From just north of US 60, the route continues north and parallels the Thunder Ridge Airpark, 
a residential community with an airstrip, approximately 0.2 mile from the route centerline. A 
bladed dirt road parallels and is within the route for a portion of this segment. The route then 
turns to the east for 1.7 miles until reaching the end of the Wickenburg Scenic Corridor. The 
route crosses bladed and two-track dirt roads.  

The route continues east for 5.2 miles across rolling landforms with numerous washes with 
well-defined sandy beds. Trees and saguaros are more abundant along these washes than the 
previous portions crossed by the route. Vegetation includes scattered trees and shrubs 
between the washes. The route crosses the paved two-lane 211th Avenue, bladed and two-
track dirt roads, and a large wash. Several segments of dirt road parallel the route just slightly 
inside or outside of the Proposed Action 200-foot wide ROW. The portion of the route that is 
common to the Proposed Action and Alternatives 1, 2, and 3 routes ends near the 179th 
Avenue alignment. 

BLM Visual Resource Inventory and Management 
No BLM-managed public lands are crossed in this portion of the Project; therefore no BLM 
VRI or VRM classes are assigned. 

Sensitive Viewers and Key Observation Points 
Sensitive viewers in this portion of the Project Area include residents in the vicinity of 
Thunder Ridge Air Park, travelers on 211th Avenue and SR 74; OHV recreationists; and 
travelers approaching SR 74 on the rock crushing/ranch road. 

KOP 4 
KOP 4 is located west of the ROW near Thunder Ridge Airpark, near the point where the 
ROW would turn east to follow the Joy Ranch Road alignment, looking east. KOP 4 is also 
within the Wickenburg Scenic Corridor. Sensitive viewers from KOP 4 would be residents 
and users of Thunder Ridge Airpark looking at the proposed transmission line passing behind 
(east of) the existing development. 

The landscape form viewed from this KOP (Figure 4.14-4a) is relatively flat and open. The 
area appears modified and developed in conjunction with the residential area and airpark. 
Vegetation appears to be a variety of densely growing native shrubs, cactus, and trees, with 
some ornamental vegetation in landscaped areas. The horizontal line at the skyline in the 
middle ground is broken by structures, taller trees, and cactus. The visible roadway in the 
foreground creates a smooth curvilinear line, and the wall has broken horizontal lines 
creating a stair-step effect. The landscape lighting provides a series of short vertical and 
geometric lines. The structures in the middle ground create crisp horizontal and vertical lines. 
The buildings, wall, and landscaping gravel are all shades of cream, tan, reddish-tan, and 
brown, and the road is dark gray. The predominant vegetation color is shades of green, gray-
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green, and tan. The roadway, buildings, and wall are smooth and surrounded by landscaping 
rock that appears stippled. Vegetation is feathery to spiky. 

KOP 5 
KOP 5 (Figure 3.14-5) is located along SR 74 approaching Morristown, looking southeast. 
Sensitive viewers from KOP 5 would be eastbound travelers on SR 74. KOP 5 is within both 
the SR 74 and the Wickenburg scenic corridors looking at the proposed transmission line in 
the distance across vacant land. 

The landscape viewed from this KOP appears very natural and is relatively flat creating a 
strong horizontal line at the skyline. Pyramidal mountains are visible in the distance, which 
adds faint, irregular horizontal lines. The vegetation is sparse clumps of grasses, shrubs, low 
trees, and species of cactus with several saguaros, which adds short and sometimes indistinct 
vertical lines in the foreground to middle ground. Looking south-southwest, in the far 
distance near the skyline developments appear as reflections and transmission line towers are 
faintly visible vertical lines. At the periphery of the view, the visible roadway and associated 
shoulders creates a strong diagonal line that diminishes into the distance. The predominant 
colors in the landscape are shades of tan, brown, and dark brown in the bare ground, and 
shades of green, gray-green, and tan in the vegetation. Distant mountain ranges appear blue 
to purple. Bare ground in the foreground appears coarse and gravely, while vegetation is 
feathery to spiky. In the middle ground the vegetation has a soft and lumpy texture, while 
distant mountains appear smooth. 

KOP 6 
KOP 6 (Figure 3.14-6) is located approximately one mile southeast of KOP 5 along SR 74, 
looking south-southeast. Sensitive viewers from KOP 6 would be eastbound travelers on SR 
74. KOP 6 is within the SR 74 Scenic Corridor looking at the proposed transmission line in 
the distance across vacant land. 

The landscape viewed from this KOP appears very natural and is flat, forming a strong 
horizontal line at the skyline. Rugged mountain ranges can be seen, one somewhat faintly in 
the distance, creating short, jagged, irregular horizontal lines. The area is sparsely vegetated 
with low shrubs, a few trees and other species of cactus, and several saguaros, which create 
random, short, vertical lines that intersect the horizon. The edge of the highway and the 
painted white line create strong horizontal lines in the foreground. The predominant colors in 
the landscape are shades of tan and brown, dotted with shades of green vegetation. 
Mountains in the background are shades of blue. The highway in the foreground appears 
smooth, with a backdrop of feathery, lumpy, to blunt and spiky vegetation. Distant mountains 
appear smooth to slightly lumpy. 

KOP 7 
KOP 7 is located approximately one mile south of SR 74 on 211th Avenue, looking south. 
Sensitive viewers from KOP 7 would be travelers on 211th Avenue looking at the proposed 
transmission line crossing 211th to the south under the Proposed Action. 

The form in the open landscape viewed from this KOP (Figure 4.14-5a) is relatively flat 
with jagged to pyramidal mountains in the distance. The view appears very natural, except 
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for the tall communications tower that focuses the viewers’ attention. The area either side of 
211th Avenue is densely vegetated with a variety of native shrubs, small trees, and cactus, 
and contains several saguaros. The landscape is varied with numerous lines. The vegetation 
creates an irregular horizontal line in the middle ground, in front of a backdrop of distant 
mountains that create another irregular horizontal line at the skyline. 211th Avenue and its 
bladed shoulders create strong diagonal lines, and the communications tower creates a 
prominent vertical line in the center of the view. Saguaros create intermittent short vertical 
lines that appear to repeat the vertical line of the communications tower. The predominant 
color is the gray of the road surface of 211th Avenue, and reddish-tan of the bare road 
shoulders. The vegetation is shades of green, gray-green, yellow-green, tans, and browns. 
The distant mountains appear gray-blue. The roadway is smooth and the bare road shoulders 
are stippled to smooth. Vegetation is feathery to spiky. The distant mountains appear lumpy 
and grooved. 

KOP 8 
KOP 8 (Figure 3.14-7) is located at the intersection of the rock crushing/ranch road and SR 
74, looking south. Sensitive viewers from KOP 8 would be travelers on the rock 
crushing/ranch road coming to a stop at the intersection, or travelers on SR 74 looking south 
across vacant land at the proposed transmission line perpendicular to their view, approaching 
SR 74.  

The landscape viewed from this KOP is flat with foreground views of the road cut and 
vegetation, and views of a mountain range in the distance, which together create an indistinct 
and broken horizontal line at the skyline. Aside from evidence of the highway the landscape 
appears very natural. The edge of the highway and the edge of the bare ground from the road 
cut both create strong, parallel, horizontal lines in the foreground. Vegetation consists of a 
combination of shrubs and low trees with several saguaros, creating short vertical lines 
against the sky. The predominant colors in the landscape are the gray of the highway and 
associated road cut, shades of green, gray-green, and a few tans in the vegetation. Distant 
mountains appear shades of blue. The road surface appears smooth, and the road cut gravely. 
Vegetation appears feathery to blunt. 

KOP 11 
KOP 11 is located within the Castle Hot Springs SRMA and Hieroglyphic Mountains RMZ, 
along OHV Trail LP-9A, approximately five miles north of SR 74 and The Boulders Staging 
Area, looking south-southwest. Sensitive viewers from KOP 11 would be primarily OHV 
recreationists (although hikers or horseback riders could also access this area) looking across 
the southern portion of the SRMA at distant views of the proposed transmission line south of 
SR 74. 

The view from this KOP (Figure 4.14-18a) is of an open landscape that is mostly lower in 
elevation than the KOP, with a few rolling hills in the middle ground and a mountain range in 
the distance. The landscape appears very natural. Distant flat lands form a strong horizontal 
line between the backdrop of the mountains and the rolling hills in the middle ground. The 
rolling hills create a soft, undulating horizontal line with subtle diagonal lines connecting. 
The only noticeable developments are several OHV trails that are visible as curvilinear lines 
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of light tan. The trails are not obvious and do not attract attention. The area is fairly 
uniformly vegetated in patches of low shrubs, grasses, and numerous saguaros in shades of 
green and dark brown. Patches of exposed earth are shades of light to dark gray-tan. 
Vegetation appears clumped and feathery in the foreground, stippled in the middle ground, to 
smooth in the distance. 

3.14.5.6 Portion Common to the Proposed Action, Alternative 1, and 
Alternative 2 

This portion of the Project begins at the intersection of SR 74 and the 179th Avenue 
alignment and extends to the point where the Proposed Action and Alternative 1 route would 
cross to the north side of SR 74. 

Landscape Characteristics 
From 179th Avenue, the Proposed Action, Alternative 1, and Alternative 2 routes turn north 
for 0.2 mile and then parallel SR 74 for 2.1 miles. In this area, the landforms are rolling with 
washes with well-defined sandy beds with many trees in the washes. Vegetation includes 
scattered saguaros, trees, and shrubs between the washes. The route crosses bladed and two-
track dirt roads. The route then turns north after passing two outlying hills of the 
Hieroglyphic Mountains. The route continues north for 0.2 mile to the edge of the SR 74 
scenic corridor. At this point Alternative 2 route turns to the east, continuing into the 
Hieroglyphic Mountains. The Proposed Action/Alternative 1 route continues 0.1 mile further 
to SR 74. 

BLM Visual Resource Inventory and Management 
No BLM-managed public lands are crossed in this portion of the Project; therefore, no BLM 
VRI or VRM classes are assigned. 

Sensitive Viewers and Key Observation Points 
Sensitive viewers in this portion of the Project Area include travelers on SR 74 and OHV 
recreationists. 

KOP 10 
KOP 10 is located at The Boulders OHV Staging Area, which is located near the southern 
edge of the Castle Hot Springs SRMA and the Hieroglyphic Mountains RMZ (see Section 
3.9, Recreation and Special Designations for detailed information), approximately one mile 
north of SR 74, looking south-southeast. Sensitive viewers from KOP 10 would be 
recreationists looking at the proposed transmission line south of SR 74 on vacant land. 

The form in the open landscape viewed from this KOP (Figure 4.14-14a) is relatively flat in 
the foreground to middle ground, with low, jagged to pyramidal mountains in the middle 
ground, and other mountain ranges visible in the distance. The view is somewhat complex 
and picturesque with the gravel parking area and fence visible in the foreground, accessed by 
a curvilinear gravel road that winds through patchy dense native vegetation and numerous 
saguaros. The horizontal line at the skyline is subtle and indistinct, broken up by faint views 
of distant mountain ranges, and undulating mountains in the middle ground. Numerous 
saguaros create short, bold to indistinct vertical lines that generally do not break the skyline. 
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Development in the distance is visible as white dots where structures reflect the sunlight. The 
gravel road and parking area are stippled reddish-tan to gray and white. Vegetation consists 
of patchy low shrubs, cactus, and numerous trees and saguaros. Vegetation is shades of 
green, gray-green, tans, and dark brown, feathery in the foreground to middle ground, and 
stippled to dotted in the distance. 

3.14.5.7 Proposed Action and Alternative 1 
This portion of the Project begins at the point where the Proposed Action and Alternative 1 
route would cross to the north side of SR 74 and ends at the Morgan Substation. 

Landscape Characteristics 
The Proposed Action/Alternative 1 route continues north from SR 74 for 0.3 mile into a 
BLM-designated transportation corridor (BLM 2010a). The route crosses one heavy-use 
BLM inventoried-trail. The Proposed Action/Alternative 1 route turns east and northeast 
paralleling SR 74 for 5.1 miles. The route centerline is approximately 2,000 feet north of 
SR 74. The route crosses rolling to very rolling landforms for 1.3 miles with vegetation that 
includes scattered saguaros, trees, and shrubs between the washes. The saguaros are more 
obvious on the steeper hillsides. The route crosses a low, a moderate, and a heavy use trail 
(as inventoried by BLM). The route then crosses very hilly terrain for 1.2 miles and 2.1 miles 
of slightly lower and less rugged hills that contain one light use BLM trail. The route 
continues east for 0.5 mile over flat to rolling terrain to a ridge, and crosses the paved 
Christian Church Camp Road (also referred to as Church Road; moderate use BLM trail) and 
an informal recreation use area with a network of dirt roads (heavy use BLM trail). The trees 
and shrubs become scattered and the density of saguaros appear to be the same as the 
previously described portions of the route north of SR 74. The route turns south for 0.4 mile 
to SR 74 and crosses over a light-use BLM trail. 

The Proposed Action/Alternative 1 route continues south of SR 74 for 0.2 mile and merges 
into a route common to Alternative 2. The route centerline crosses a moderate use BLM trail. 
The route turns east for 1.2 miles paralleling SR 74. The route centerline is approximately 
800 to 900 feet south of SR 74. The route crosses low rolling hills with vegetation that 
includes scattered saguaros, trees, and shrubs between washes. The route crosses a heavy-use 
BLM trail that parallels a sandy bottom wash and another heavy-use trail south of the end of 
Castle Hot Springs Road. 

The route continues to parallel the south side of SR 74 for two miles. The vegetation is 
similar to the vegetation on BLM land north of SR 74, but the terrain is less hilly and more 
rolling for about 1.5 miles. The route crosses a sandy bottom wash and several two-track 
roads. The route then descends into the Agua Fria valley. The terrain steepens then flattens 
and the trees are dense along the braided river channels. The route crosses the Maricopa 
Trail, the main trail of the Maricopa County Regional Trail System. The route then crosses 
two-track roads, rises out of the Agua Fria valley bottom and turns south for 0.9 mile. The 
route leaves the scenic corridor and crosses the Beardsley Canal, two-track roads, and a 
single track OHV course. The route turns east for 0.6 mile and crosses the Beardsley and 
Waddell canals and two-track dirt roads, ending at the Morgan Substation. 
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BLM Visual Resource Inventory and Management 
The VRI indicates that the scenic quality for the BLM-managed public lands north of SR 74 
is B (moderate); sensitivity is high; and the distance zones are foreground to middle ground. 
The overall VRI Class is II. The VRM Class is Class III in the existing BLM transportation 
corridor, immediately north of SR 74, and for the “key” shaped parcel of BLM-managed 
public lands south of SR 74. North of the transportation corridor the VRM Class is Class II. 

Sensitive Viewers and Key Observation Points 
Sensitive viewers in this portion of the Project Area include travelers on SR 74, viewers from 
the Quintero Development and Lake Pleasant Regional park; and OHV recreationists. 

KOP 12 
KOP 12 is located at a golf course overlook within the existing Quintero Development, 
approximately one mile north of SR 74, looking southeast. Sensitive viewers from KOP 12 
would be golfers and residents of Quintero looking across the southern portion of the SRMA 
at the proposed transmission line north of SR 74. 

The landscape viewed from this KOP (Figure 4.14-15a) is partially at a lower elevation than 
the KOP and is relatively open with flat to somewhat hilly landforms in the foreground to 
middle ground, with angular gentle mountains in the middle ground and distance. The rolling 
hills and mountains form an undulating horizontal line at the skyline that flattens as it moves 
away from the hills. Mountains in the distance serve as a backdrop to a portion of the 
flattened horizontal line. The hills and low mountains in the middle ground create soft 
diagonal lines. The view is complex with a mixture of natural areas and man-made 
developments. The majority of the area is vegetated with a dense mixture of shrubs, cactus, 
and low trees, with numerous saguaros that is colored shades of green, brown, and tan. The 
boundary between the golf course turf and the native vegetation is a crisp horizontal line that 
repeats the other horizontal lines in the scene. The golf course turf is variegated shades of 
bright green that contrasts strongly with the muted shades of green in the native vegetation. 
The saguaros create numerous subtle short vertical lines that do not break the skyline. In the 
foreground to middle ground the vegetation is feathery and fades to stippled and dotted in the 
middle ground, and to smooth in the distance. 

KOP 13 
KOP 13 is located approximately one mile north of SR 74 within the Castle Hot Springs 
SRMA along OHV trail LP-1, and approximately two miles east of the southernmost point of 
the Quintero development, looking south-southwest. Sensitive viewers from KOP 13 would 
be single-track OHV recreationists looking across the southern portion of the SRMA at the 
proposed transmission line north of SR 74. 

The landscape viewed from this KOP (Figure 4.14-16a) is at a lower elevation and is 
somewhat open, but surrounded by low rolling hills and rugged buttes that make it feel 
slightly enclosed. Looking southwest, the landscape flattens and provides distant views of 
low mountain ranges. The skyline forms a strong horizontal line that undulates slightly with 
the distant mountains. The surrounding rolling hills create soft curvilinear lines that focus the 
view through the gentle valley, out into the flatter terrain in the distance. The area is 
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vegetated with a patchy dense combination of low trees, numerous saguaros, and a few other 
species of cactus. Single-track OHV trails are visible in the landscape as light tan to gray 
curvilinear lines, but are not obvious and do not attract attention. Otherwise, no man-made 
structures are noticeable; the view appears very natural and picturesque. The numerous 
saguaros are evenly distributed in the foreground and middle ground, and create short, dark 
vertical lines that do not break the skyline. Vegetation is shades of green, gray-green, and 
yellow-green, and dark brown. Exposed ground in between vegetation patches is light tan to 
gray. The vegetation is feathery to clumped in the foreground and middle ground, and fades 
to stippled in the middle ground, and almost smooth in the distance. Distant mountain ranges 
are jagged blue-gray. 

KOP 16 
KOP 16 is located at the Lake Pleasant Regional Park campground, looking southwest. 
Sensitive viewers from KOP 16 would be campers in the campground and other 
recreationists looking across vacant land at the proposed transmission line south of and 
parallel to SR 74. 

The landscape viewed from this KOP (Figure 4.14-20a) is at a somewhat lower elevation; is 
open and flat to slightly undulating with a few surrounding low hills, and mountains in the 
distance. The hills and backdrop of mountains create a broken, undulating horizontal line at 
the skyline that is repeated with appearances of horizontal lines created by vegetation 
patterns in the flatter areas. Scattered hills create short, subtle, curvilinear and diagonal lines. 
One short segment of dirt road is visible as a reddish-tan curvilinear line; otherwise, no man-
made features are visible, and the landscape appears very natural. The area is sparsely 
vegetated predominantly with low shrubs and cactus, and a few trees and saguaros. The 
saguaros punctuate the otherwise fairly horizontal landscape with a few short and irregularly 
spaced vertical lines. The vegetation is mostly shades of tan, brown and gray, with scattered 
clumps of green trees, and a few gray-green saguaros. The exposed ground is shades of tan 
with red and gray tones. Vegetation is feathery in the foreground, becoming dotted and 
stippled in the middle ground, to smooth in the distance. Visually the landscape appears 
somewhat homogeneous; the hills add some visual interest to an area with little other variety 
in color, line, or texture. 

KOP 19 
KOP 19 is located at the intersection of the Quintero access road and SR 74, looking south. 
Sensitive viewers from KOP 19 would be Quintero residents and recreationists leaving the 
golf course looking at the proposed transmission line south of and parallel to SR 74. 

The landscape viewed from this KOP (Figure 4.14-19a) is flat to gently rolling, with middle 
ground views of low hills primarily to the east of the direct south view from the KOP. 
Striping on SR 74 in the foreground creates strong horizontal lines. Vegetation in the 
foreground creates an indistinct horizontal line. The backdrop of mountain ranges in the 
distance creates a subtle irregular horizontal line at the skyline. The horizontal lines are 
broken by short vertical lines created by the numerous saguaros. A few fence posts visible in 
the foreground repeat the short-vertical lines of the saguaros. Vegetation in the foreground 
appears patchy and dense, comprised of small trees, low shrubs, saguaros, and other cactus 
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species. The vegetation is mostly shades of green, gray-brown, and brown. The exposed 
ground is shades of tan with tinges of red in places. Distant mountain ranges are jagged blue-
gray. Vegetation is feathery in the foreground with scattered saguaros that appear thick and 
blunt. 

Linear KOP 
The portion of SR 74 traversing the low rolling hills, mountains and rugged buttes of the 
Hieroglyphic Mountains has recognized scenic values. Because of this, the entire stretch of 
SR 74 roughly between the Agua Fria River and just past the westernmost crossing of SR 74 
by the ROW is one linear KOP, which is approximately 10 miles long. Travelers either 
direction on SR 74 enter the linear KOP from areas that are relatively flat, dominated by 
horizontal lines, with little variety in color or form. After passing the linear KOP entry 
points, views of development diminish, and the landscape appears more natural and 
unmodified, as well as scenic. Moving through the linear KOP, SR 74 has gentle curves that 
wind through the low hills and buttes. The views become more enclosed and in some cases 
focus the viewers’ attention on more prominent formations. Saguaros that are sparse outside 
the linear KOP at higher elevations occur in dense stands on the hillsides and saddles 
between hills. Within the linear KOP, topography, road cuts, and taller vegetation sometimes 
limit middle ground views from the highway. As travelers on SR 74 approach the end points 
of the linear KOP, the landscape is noticeably flattening out; vegetation becomes less diverse 
and more uniform, lines are predominantly horizontal, and the views less scenic. 

Within the linear KOP, specific observation points have been established to evaluate the 
impacts to the views of eastbound and westbound traffic, to the BLM VRI, and contrast on 
lands other than those managed by the BLM. KOP 17 is the westbound linear KOP, and KOP 
18 is the eastbound linear KOP. Specific observation points are denoted alphabetically (i.e., 
“a”, “b”, etc.).  

KOP 17a 
KOP 17a (no photograph taken at this KOP) is located just east of the Agua Fria River along 
SR 74, looking west. Sensitive viewers from KOP 17a would be westbound travelers on SR 
74 looking at the proposed transmission line coming in from the south perpendicular to SR 
74, and then paralleling the south side of SR 74 going into the distance. 

KOP 17a is the entry point for the westbound linear KOP along SR 74. From KOP 17a, the 
landscape transitions from relatively flat topography in the foreground to low hills and buttes 
in the middle ground and background that give the area scenic and natural appearing 
qualities. The strong horizontal line at the skyline is irregular with domed and pyramidal 
hills. The highway with its associated shoulders and painted lines creates a strong diagonal 
line that becomes weaker and curvilinear in the distance. Wood poles supporting the existing 
power line paralleling the highway create strong vertical lines in the foreground to middle 
ground. Vegetation is sparse, consisting primarily of low grasses and shrubs, with an 
occasional saguaro visible. The predominant colors in the landscape are the gray of the 
highway; tan, brown, and reddish brown in the bare ground; and tans and browns with some 
shades of green in the vegetation. Textures are feathery to gravely in the foreground, stippled 
in the middle ground, to smooth in the distance. 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 3-149 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

KOP 17b 
KOP 17b is located along SR 74 just east of the proposed easternmost crossing of SR 74 by 
the transmission line, looking west-southwest from the north side of the highway. Sensitive 
viewers from KOP 17b would be westbound travelers on SR 74 looking at the proposed 
transmission line at the easternmost crossing. 

The landscape viewed from this KOP (Figure 4.14-7a) is somewhat enclosed by surrounding 
hills and buttes, and road cuts through the hills. The prominent butte just to the south of SR 
74 creates a picturesque feature landscape, focusing the viewer’s attention on the butte. The 
gentle hills and butte create an undulating horizontal line at the skyline. Strata in the butte 
and surrounding hills create subtle horizontal and diagonal lines that are accentuated by 
vegetation patterns and shadows. SR 74 and its associated road shoulders create strong 
diagonal lines. The area is sparsely vegetated with a variety of grasses, low shrubs, small 
trees, and numerous saguaros, which create short vertical lines that are skylined along the 
saddle between the prominent butte and the adjacent hill. The predominant colors in the view 
from this KOP are shades of brown with dots of various shades of green. Exposed ground 
ranges from dark brown to light tan, gray, and almost white. Vegetation in the foreground is 
feathery to spiky, and becomes dotted to stippled in the middle ground. 

KOP 17c 
KOP 17c is located in the same general area as 17b, but views the Proposed Action route 
from the south side of SR 74, looking northwest. Sensitive viewers from KOP 17c would be 
westbound travelers on SR 74 looking at the proposed transmission line north of SR 74 
within the SRMA.  

The landscape viewed from this KOP (Figure 4.14-9a) is somewhat enclosed by surrounding 
hills and buttes, and road cuts through the hills. The landscape is characterized by a series of 
low hills in the middle ground of the view that create an undulating and somewhat broken 
horizontal line at the skyline. The hills create subtle curvilinear and diagonal lines in the 
middle ground. The area is sparsely vegetated with a variety of grasses, low shrubs, small 
trees, and numerous saguaros, which create short vertical lines. The predominant colors in 
the view from this KOP are a mixture of browns and various shades of green. Exposed 
ground ranges from dark brown to light tan, gray, and almost white. Vegetation in the 
foreground is feathery to spiky, and becomes dotted to stippled in the middle ground. The 
combination of the rolling hills, variety of vegetation, and presence of saguaros in a relatively 
natural appearing setting makes the view visually appealing. 

KOP 18a 
KOP 18a (no photograph taken at this KOP) is located along eastbound SR 74, 
approximately one mile west of the westernmost crossing of SR 74, looking east. Sensitive 
viewers from KOP 18a would be eastbound travelers on SR 74 looking at the transmission 
line’s proposed westernmost crossing of SR 74. Eastbound travelers on SR 74 come up over 
a small rise and the Project Area comes into view ahead. The landscape transitions, from this 
point eastward, from relatively flat, open terrain vegetated mostly with low shrubs and small 
trees, to an area with low rolling hills that are vegetated with a variety of shrubs, cactus, and 
trees. As the elevation increases traveling eastward, the density of stands of saguaro cactus 
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increases, which contributes to the level of visual interest and scenic quality of the area. This 
point was selected as the eastbound entry point for the linear KOP because the Project would 
come into clear view at this point and eastbound travelers would clearly see the changes in 
topography, vegetation, and overall scenic quality.  

KOP 18b 
KOP 18b is located along eastbound SR 74, just west of the westernmost crossing of SR 74, 
looking east. Sensitive viewers from KOP 18b would be eastbound travelers on SR 74 
looking at the proposed transmission line’s proposed westernmost crossing of SR 74 from the 
south side to the north side, then paralleling SR 74 going into the distance.  

The landscape viewed from this KOP (Figure 4.14-10a) is relatively flat and open in the 
foreground, and transitions to low rolling hills in the middle ground. The landscape is 
characterized by a series of low hills in the middle ground of the view that create an 
undulating and somewhat broken horizontal line at the skyline. The hills create subtle 
curvilinear and diagonal lines in the middle ground. Vegetation is patchy, with some patches 
densely vegetated with small trees, shrubs, and a variety of cactus; interspersed with patches 
that are sparsely vegetated or bare ground. Most of the vegetation appears soft and lumpy. 
Numerous saguaros create short vertical lines. The predominant colors in the landscape are 
the gray of the highway and road shoulders surrounded by shades of green dotted with 
yellow in the foreground. The colors transition to gray-green, tans, and browns in the middle 
ground. Textures range from fine and feathery in the foreground, to dotted and stippled in the 
middle ground. 

KOP 18c 
KOP 18c is located along eastbound SR 74, near the midpoint of the segment of the 
transmission line that lies north of SR 74, looking northeast. Sensitive viewers from KOP 18c 
would be eastbound travelers on SR 74.  

The landscape viewed from this KOP (Figure 4.14-12a) is somewhat enclosed in the 
foreground by the surrounding low hills and the road cut on the north side of SR 74. The 
enclosed nature of the landscape surrounding the road cut focuses the viewer’s attention on 
the hills in the middle ground and coarse mountains in the distance, which create an uneven 
weak horizontal line at the skyline. From this KOP the area in the foreground appears 
sparsely vegetated with a few trees and shrubs, and several saguaros that create short, vertical 
lines that break the skyline in some cases. Delineators along the highway repeat the short 
vertical lines created by the saguaros. The highway and associated guard rail are curvilinear. 
Aside from the gray color of the highway, the predominant color in the landscape is the 
reddish tans and grays of the bare ground. The distant hills and mountains appear tan, brown, 
and gray-green to blue. Bare ground in the foreground appears coarse and gravely, and the 
vegetation is feathery to spiky. In the distance the hills and mountains appear patchy. 

KOP 20 
KOP 20 is at the intersection of Castle Hot Springs Road and SR 74, looking south. Sensitive 
viewers from KOP 20 would be southbound travelers on Castle Hot Springs Road who are 
traveling at relatively low rates of speed (35 mph or less), preparing to come to a stop at the 
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intersection. Sensitive viewers would be looking at the proposed transmission line south of 
the intersection paralleling SR 74. 

The landscape viewed from this KOP (Figure 4.14-17a) is comprised of low, gentle rolling 
hills that create a somewhat enclosed feeling. There is a saddle between two low hills south 
of SR 74 that southbound viewers look through and glimpse distant views of the skyline, 
which creates a short horizontal line in the center of the view. The hills are sparsely 
vegetated with clumps of grasses, a few shrubs and small trees, and numerous saguaros, 
which create short vertical lines against the sky. The guard rail at the intersection creates a 
strong horizontal line in the center of the view. Castle Hot Springs Road is crossed by a small 
electric line that turns north to parallel Castle Hot Springs Road. Poles that can be seen 
peripherally repeat the vertical lines of the saguaros. The existing power line, traffic signs, 
delineators, and guard rails accentuate the human developments over the natural environment 
at the intersection. The predominant colors in the landscape are a combination of tans, 
browns and greens. Vegetation appears feathery to spiky; bare ground appears coarse and 
rocky. 

3.14.5.8 Alternative 2 
This portion of the Project begins at the point where the Proposed Action and Alternative 1 
route would cross to the north side of SR 74, continues along the south side of SR 74, and 
ends at the point where the Proposed Action and Alternative 1 route returns to the south side 
of SR 74. 

Landscape Characteristics 
The Alternative 2 route parallels SR 74. The route centerline is approximately 500 feet south 
of the road. From the point where the Proposed Action route turns north to cross SR 74 at 
approximately 163rd Avenue, the Alternative 2 route continues east for 0.9 mile and crosses 
rolling landforms with sandy washes. Vegetation includes saguaros, trees, and shrubs with 
more trees along the washes. The route crosses two two-track dirt roads and one trail. It then 
crosses the Hieroglyphic Mountains and continues east for 2.3 miles. The landforms in this 
area are hills interspersed with lower rolling terrain and small washes. The Alternative 2 
route generally stays to the north or on the north slope of higher mountains. The vegetation 
includes saguaros, trees, and shrubs with more trees along the washes. The route criss-crosses 
eight bladed and two-track dirt roads. The route then crosses lower rolling terrain with 
washes with well-defined sandy bottoms for 1.1 miles. The route crosses one two-track road. 
Near the eastern end of the segment the route crosses the north slope of a hill. 

The Alternative 2 route continues east onto BLM land for 0.8 mile and then merges with the 
Proposed Action/Alternative 1 route. The terrain is low and rolling except for a prominent 
butte that the route crosses on its north slope. The butte is the most prominent landform along 
SR 74 in the Study Area. The route crosses one wash with a well-defined sandy wash bottom. 

BLM Visual Resource Inventory and Management 
The VRI for BLM-managed public lands south of SR 74 indicates that the scenic quality for 
this area is B (moderate); sensitivity is high; and the distance zones are foreground to middle 
ground. The overall VRI Class is II. The VRM Class is Class III. 
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Sensitive Viewers and Key Observation Points 
Sensitive viewers in this portion of the Project Area include travelers on SR 74 and 
recreationists in portions of the SRMA where the south side of SR 74 is visible. 

KOP 13 
See the description for KOP 13 under Section 3.14.5.7. Under Alternative 2 sensitive 
viewers would be looking at the proposed transmission line paralleling the south side of SR 
74 (Figure 4.14-16a). 

KOP 17d 
KOP 17d is located along SR 74, along the portion of the Alternative 2 route that would be 
located south of SR 74 (while the Proposed Action would be north of SR 74), looking 
southwest. Sensitive viewers from KOP 17d would be westbound travelers on SR 74 looking 
at the proposed transmission line paralleling the south side of SR 74. 

The landscape viewed from this KOP (Figure 4.14-23a) is comprised of low hills that give it 
a somewhat enclosed feeling. The hills create an undulating horizontal line in the middle 
ground at the skyline. Viewers catch glimpses of the skyline in the distance with angular 
mountains though the saddles between the hills. Vegetation is patchy, with some patches 
densely vegetated with small trees, shrubs, and a variety of cactus; interspersed with patches 
that are sparsely vegetated or bare ground. Most of the vegetation appears soft and lumpy. 
Numerous saguaros create short vertical lines. The highway with the associated guard rail 
and painted lines create strong diagonal lines. The upright posts supporting the guard rail 
create regular, repetitive vertical lines. The predominant colors in the landscape are the gray 
of the highway and road shoulders surrounded by tans and browns of bare ground, and 
shades of green dotted with yellow in the vegetation in the foreground. Vegetation appears 
feathery to spiky, interspersed with the gravely bare ground. The highway and guard rail 
appear smooth. Aside from the highway, the landscape appears very natural and scenic. 

KOP 18d 
KOP 18d is located along SR 74, along the portion of the Alternative 2 route that would be 
located south of SR 74 (while the Proposed Action would be north of SR 74), looking 
southeast. Sensitive viewers from KOP 18d would be eastbound travelers on SR 74. 

The landscape viewed from this KOP (Figure 4.14-24a) is comprised of low hills that give it 
a somewhat enclosed feeling. The hills create an undulating horizontal line in the middle 
ground at the skyline. Viewers catch glimpses of the skyline in the distance at the road cut, 
revealing mountain ridges that create somewhat muted horizontal lines at the skyline. The top 
of a prominent butte is visible south of SR 74. Vegetation is patchy, with some patches 
densely vegetated with small trees, shrubs, and a variety of cactus; interspersed with patches 
that are sparsely vegetated or bare ground. Most of the vegetation appears soft and lumpy. 
Numerous saguaros create short vertical lines. The highway with the associated guard rail 
and painted lines create strong curvilinear lines. The predominant colors in the landscape are 
the gray of the highway and road shoulders surrounded by tans and browns of bare ground, 
and shades of green in the foreground to middle ground. Vegetation appears feathery to 
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spiky, interspersed with the gravely bare ground. The highway and guard rail appear smooth. 
Aside from the highway, the landscape appears very natural and scenic. 

KOP 20 
See the description for KOP 20 under Section 3.14.5.7. 

3.14.5.9 Alternative 3 
This portion of the Project begins at the intersection of SR 74 and the 179th Avenue 
alignment, extends south to the Carefree Highway alignment, continues east along the 
Carefree Highway Alignment, turns northeast to parallel the Westwing/Raceway common 
corridor, and ends at the Morgan Substation. 

Landscape Characteristics 
The Alternative 3 route diverges from the route common to the Proposed Action and 
Alternatives 1 and 2 routes at 179th Avenue. Alternative 3 travels south along the 179th 
Avenue alignment for 2.0 miles. The terrain is gently rolling and crosses mainly small 
washes. Vegetation includes saguaros, shrubs, and trees. The trees are mainly along the small 
washes. The route crosses two two-track dirt roads and parallels a dirt road for about one 
mile. The route then turns east along the Carefree Highway alignment and continues for 
2.1 miles crossing many north-south washes of various sizes, including Padelford Wash, a 
large braided wash. The route crosses five bladed and two-track roads and parallels a two-
track road for approximately one mile. 

The Alternative 3 route continues east along the Carefree Highway alignment and crosses the 
outlying hills of the Hieroglyphic Mountains. The route then continues through the 
Hieroglyphic Mountains which are relatively tall (2,200 feet) and rugged at this point for 
2.4 miles. Between the mountains are washes with sandy bottoms. The vegetation includes 
saguaros, shrubs, and trees. The trees are mainly along the small washes, and there are more 
trees on the north-facing slopes. The route crosses or borders the future developments of 
Saddleback Heights and Vistancia. It crosses three existing two-track dirt roads. The route 
continues east where the lower rolling terrain widens between the hills and mountains for 
2.9 miles. The route crosses a few washes with sandy bottoms and trees along the washes. 
The trees are evenly distributed on the north and south sides of the hills. The route crosses 
portions and borders portions of the future developments of Saddleback Heights, Vistancia, 
and Lake Pleasant Heights. It crosses many two-track roads and single track roads and/or 
trails. The Clementine Mine is about 0.5 mile to the south, the Twin Buttes (local high 
points) are about 0.7 mile to the south, and the CAP Canal is about 1.4 miles to the south. For 
the next 2.2 miles, the route continues east and crosses on the south slopes of an unnamed 
long tall ridge, over a steep-sided wash, and then drops down into the Agua Fria valley. The 
vegetation in the braided river bottom is composed of shrubs, relatively dense trees, and few 
if any saguaros. There are bladed, two-track, and single track dirt roads and OHV courses in 
the floodplain. 

The Alternative 3 route turns northeast for 1.5 miles. The route travels out of the valley 
bottom and crosses the Maricopa Trail with gently rolling terrain. The vegetation consists of 
shrubs some saguaros, and widely scattered trees. The route parallels existing Western Area 
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Power Administration 500kV, 230kV, and 69kV transmission lines. Canyon Speedway and 
various vehicle courses are to the east and Cowtown Paintball recreation facility is to the 
west across the river. The route passes over a surfaced road to the paintball facility and a 
bladed and many two-track roads. The route passes next to the Raceway Substation and over 
the Beardsley and Waddell canals. It ends at the Morgan Substation. 

BLM Visual Resource Inventory and Management 
No BLM-managed public lands are crossed in this portion of the Project; therefore no BLM 
VRI or VRM classes are assigned. 

Sensitive Viewers and Key Observation Points 
Sensitive viewers in this portion of the Project Area include travelers on SR 74, residents in 
the northern portions of the Vistancia development south of the CAP, and landowners of the 
private property between the CAP and SR 74. 

KOP 9 
KOP 9 is located along SR 74 where the ROW along the Joy Ranch Road alignment 
approaches and begins to parallel the south side of SR 74, then turns south along 179th 
Avenue, looking east. Sensitive viewers from KOP 9 would be east-bound travelers on SR 
74. 

The landscape form viewed from this KOP (Figure 4.14-26a) is slightly undulating in the 
foreground with rolling hills visible in the distance. The vegetation in the area of the KOP is 
patchy to dense, with a variety of native shrubs, cactus and a few low trees. While the 
landscape is open, the road cut with vegetation blocking the middle ground views begins to 
feel slightly enclosed. Aside from SR 74, no other man-made developments are visible, 
making the view feel very natural. The vegetation in the foreground and rolling hills in the 
background create an undulating, broken horizontal line at the skyline. The roadway with 
painted lines and the associated road shoulder creates crisp diagonal lines. Several saguaros 
are visible, creating short vertical lines that contrast with the horizontal line of the skyline. 
The predominant colors in the landscape are the gray of the road surface, shades of greens, 
tans, and browns in the vegetation, and thin slivers of dark gray-blue of the hills in the 
background. The road surface appears smooth with cracks in the foreground to smooth in the 
distance. Vegetation is clumped, and feathery to stippled. 

KOP 12 
See the description for KOP 12 under Section 3.14.5.7. 

KOP 14 
KOP 14 is located approximately one mile south of SR 74, immediately west of the BLM-
managed public lands south of SR 74, on private property that is planned to be included in 
the Vistancia development, looking south. Sensitive viewers from KOP 14 would be 
landowners looking at the proposed transmission line crossing vacant lands. 

The landscape viewed from this KOP (Figure 4.14-27a) is open and relatively flat in the 
foreground, with views of a few pyramidal hills in the middle ground, forming an irregular 
strong horizontal line. Glimpses of distant views of the horizon can be caught in the saddles 
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between the hills, forming short, faint horizontal lines. Distant rugged mountains create 
another faint, irregular horizontal line. Vegetation is patchy, with some patches densely 
vegetated with small trees, shrubs, and a variety of cactus; interspersed with patches that are 
sparsely vegetated or bare ground. Most of the vegetation appears soft and lumpy. Numerous 
saguaros create short vertical lines. The predominant colors in the landscape are shades of 
green, reddish brown, and tan. Vegetation in the foreground is feathery to spiky, and 
becomes dotted to stippled in the middle ground. No developments are visible in the 
landscape, and it appears very natural and scenic. 

KOP 15 
KOP 15 is located in the central portion of the Vistancia development, just south of the CAP, 
looking north. Sensitive viewers from KOP 15 would be land owners and residents looking at 
the proposed transmission line crossing vacant land within the Vistancia development. 

The landscape viewed from this KOP (Figure 4.14-28a) is composed of low, gently rolling 
hills. A glimpse of distant hills is visible in a saddle between the hills. The hills create a 
strong irregular and somewhat curvilinear horizontal line at the skyline. Development in the 
foreground has eliminated most vegetation. A few shrubs, trees, and saguaros are visible at 
the periphery of the view. Vegetation in the middle ground appears patchy and sparse, 
comprised of low shrubs and trees. The landscape has been highly modified and, as viewed at 
the time of the photograph, was under development. The predominant colors in the landscape 
are the gray paved road; browns, tans, grays, and reddish browns and tans of the bare ground 
under development. Vegetation in the middle ground is gray-green against the reddish-brown 
bare ground. The foreground appears smooth to gravely in the area under development, and 
rocky, stippled, and dotted in the middle ground. 

KOPs 19 and 20 
See the descriptions for KOPs 19 and 20 under Section 3.14.5.7. 

3.14.5.10 State Land Route Variation Sub-alternative 
Sub-alternative 
This portion of the Project begins just north of the intersection of the Proposed Action route 
and US 60, continues east for three miles along the Cloud Road alignment, turns north for 
one mile along 211th Avenue, and ends where the route rejoins the Proposed Action route just 
south of SR 74. 

Landscape Characteristics 
The Sub-Alternative route diverges from the route common to the Action Alternatives at 
Cloud Road. The route travels east paralleling the north side of Cloud Road or its alignment 
for 1.8 miles until reaching the eastern boundary of the Wickenburg Scenic Corridor. The 
terrain is gently rolling with many small and larger sandy bottom washes. Vegetation 
includes saguaros, shrubs, and trees. The trees are mainly located along washes. The route 
crosses nine two-track dirt roads; four of the roads are within 0.5 mile of 211th Avenue. The 
centerline of the route is within approximately 600 feet of 13 homes, which are located just 
west of 211th Avenue. The route crosses the boundary of the scenic corridor and continues 
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0.2 mile. The route then turns north along the west side of 211th Avenue and continues for 1 
mile crossing a sandy bottomed wash several times. The route crosses three two-track roads 
and ends at the route common to all Action Alternatives. Just to the east of 211th Avenue is a 
communications tower with daytime white obstruction lighting and two residences. 

BLM Visual Resource Inventory and Management 
No BLM-managed public lands are crossed in this portion of the Project; therefore no BLM 
VRI or VRM classes are assigned. 

Sensitive Viewers and Key Observation Points 
Sensitive viewers of the Sub-alternative route would be travelers on 211th Avenue and 
residents with views of the Sub-alternative route. 

KOPs 4 and 7 
See the description for KOPs 4 and 7 under Section 3.14.5.5. Under the Sub-alternative 
route, sensitive viewers from KOP 4 would not see the proposed transmission line behind 
residences in Thunder Ridge Airpark. From KOP 7, sensitive viewers would see the 
proposed transmission line paralleling 211th on the east under the Sub-alternative route. 

KOP 21 
KOP 21 is located near the intersection of Caravaccio Lane & 213th Drive, looking 
northwest. Sensitive viewers from KOP 21 would be residents looking at the proposed 
transmission line running behind existing residences.  

The landscape viewed from this KOP (Figure 4.14-29a) is relatively flat with homes, 
garages, dirt roads, and fences in the foreground, and a few rugged mountains in the distance. 
The horizontal line at the skyline is broken by buildings, trees, and distant mountains making 
it indistinct. Fencing in the foreground creates broken but distinct horizontal and vertical 
lines that repeat the lines in the structures. The residences appear boxy, and the rooflines of 
the residences in the foreground are made up of short diagonal lines. The foreground is 
mostly cleared of vegetation except for scattered cactus, low trees, and patches of grass. 
Vegetation in the middle ground appears to be dense patches of trees and shrubs with an 
occasional saguaro. The predominant colors in the landscape are light tans and browns in the 
bare ground and structures. Vegetation is shades of green and gray-green. Distant mountains 
appear gray-brown. Bare ground in the foreground appears smooth to stippled, dotted with 
grass or gravel. Vegetation in the middle ground appears feathery, while the distant 
mountains appear smooth to slightly lumpy. 

KOP 22 
KOP 22 is located east of 211th Avenue on Carlisle Road, looking west. Sensitive viewers 
from KOP 22 would be residents looking at the proposed transmission line paralleling 211th.  

The landscape viewed from this KOP (Figure 4.14-30a) is flat with middle ground views of 
a few rolling hills and mountains on the periphery of the view. The presence of the structure, 
roads, and fences give the view a feeling of rural semi-development. A communications 
tower near the center of the view creates a prominent, tall vertical line. The skyline creates a 
horizontal line that is fuzzy and indistinct due to intervening vegetation. Carlisle Road and 
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the fences that line it create strong diagonal lines in the foreground, with upright fence posts 
creating a visual sequence of short vertical lines. One structure is peripherally visible. 
Vegetation in the area consists of sparse low shrubs with an occasional small tree and 
saguaro. The predominant colors in the landscape are light tan, dark brown, and shades of 
green. Vegetation appears soft and feathery, except for the saguaro, which look blunt and 
rounded. The structures and distant mountains appear smooth. 

Primary Segment Common to All Action Alternatives 
This portion of the Project begins just north of the intersection of the Proposed Action route 
and US 60, continues north to the Joy Ranch Road alignment, then turns east for 
approximately three miles and ends at the intersection with 211th Avenue. 

Landscape Characteristics 
The portion of the Proposed Action/common route that could be replaced by the Sub-
alternative starts in the Wickenburg Scenic Corridor. After crossing US 60 and the 
Burlington Northern Santa Fe Railroad track, the route crosses Cloud Road and continues 
north paralleling the Thunder Ridge Airpark, a residential community, approximately 
0.2 mile from the route centerline. A bladed dirt road parallels and is within the route for a 
portion of this segment. The route then turns to the east for 1.7 miles until reaching the 
eastern end of the Wickenburg Scenic Corridor. The terrain is gently rolling with many small 
and larger sandy bottom washes. Vegetation includes saguaros, shrubs, and trees. The trees 
are mainly in the washes but are also scattered between the washes. The route crosses one 
bladed and five two-track dirt roads. The route continues east for 0.3 mile crossing two two-
track roads and paralleling a two-track segment that is within the 200-foot wide ROW. At 
211th Avenue, this segment would join the route common to all Action Alternatives. 

BLM Visual Resource Inventory and Management 
No BLM-managed public lands are crossed in this portion of the Project; therefore no BLM 
VRI or VRM classes are assigned. 

Sensitive Viewers and Key Observation Points 
Sensitive viewers of the primary segment route common to all Action Alternatives would be 
travelers on 211th Avenue and residents in the vicinity of Thunder Ridge Airpark. 

KOPs 5, 6, and 7 
See the descriptions for KOPs 5, 6, and 7 under Section 3.14.5.5. 

3.15 WATER RESOURCES 
The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Water Resources Sun Valley to Morgan 500/230kV 
Transmission Line Project (URS 2012k). The contents of that report are used essentially 
verbatim below, and without specific reference. Further, references made in that report are 
repeated herein without independent review.  

The Study Area for this section was based on a watershed level which includes the lands 
within and adjacent to the Proposed Action route, the ACC-certificated route, and the other 
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Action Alternative routes. The Project locally traverses from east to west the Lower Agua 
Fria River, Trilby Wash, and the Lower Hassayampa River watersheds.  

This report discusses applicable plans, policies, and regulations for water resources and 
identifies the existing surface water and groundwater resources that may be potentially 
affected by the Project. 

3.15.1 Surface Water Resources 
3.15.1.1 Laws, Ordinances, Regulations, and Standards 
Clean Water Act - In 1972, Congress passed the Federal Water Pollution Control Act, which 
was reauthorized in 1977, 1981, 1987, and 2000 as the CWA (33 USC Section 1251 et seq.). 
The goals of the law are to eliminate pollution in the nation’s waters by imposing uniform 
standards on all municipal and industrial wastewater sources based on the best available 
technology and wherever attainable, water quality which provides for the protection and 
propagation of fish, shellfish, and wildlife and provides for recreation in and on the water. 
The CWA requires states to set standards to protect, maintain, and restore water quality 
through the regulation of point source and certain non-point source discharges to surface 
water. Those discharges are regulated by the National Pollutant Discharge Elimination 
System (NPDES) permit process (Section 402 of the CWA; 33 USC §1342). 
Section 401 of the Clean Water Act of 1972 

Section 401 of the CWA (33 USC §1341) requires that any activity, including river or stream 
crossings during road, pipeline, or transmission line construction, which may result in 
discharge into a state waterbody, must be certified by the ADEQ. This certification ensures 
that the proposed activity does not violate state and/or federal water quality standards. ADEQ 
uses its Section 401 certification authority to ensure that Section 404 permits protect state 
water quality standards. 

Section 404 of the Clean Water Act of 1972 
In 1972, the U.S. Congress gave the U.S. Army Corps of Engineers (USACE) authority to 
regulate the discharge of dredged or fill material into waters of the U.S. under Section 404 of 
the CWA (33 USC §1344). The Rivers and Harbors Act of 1899 defined navigable waters of 
the U.S. as those waters that are subject to the ebb and flow of the tides and/or are presently 
used, or have been used in the past, or may be susceptible to use to transport interstate or 
foreign commerce. The CWA built on this definition and defined waters of the U.S. to 
include tributaries to navigable waters, interstate wetlands, wetlands which could affect 
interstate or foreign commerce, and wetlands adjacent to other Waters of the U.S. 

The USACE may issue either individual, site-specific permits (standard permit, letter of 
permission) or general permits (regional or nationwide) for discharges of dredged or fill 
material into waters of the U.S. Transmission line construction is covered under Nationwide 
Permit No. 12 Utility Line Activities. 

APS had an initial meeting with the local USACE office in August 2012 to introduce the 
Project and discuss methods for completing a Jurisdictional Delineation. Based upon the 
initial meeting and a review of the Project, the USACE stated that the Project could likely be 
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permitted under a Nationwide Permit No. 12, thus complying with Section 404 of the CWA. 
In order to determine if the Project would meet the requirements of a Nationwide Permit No. 
12, complete delineation efforts would begin upon completion of the DEIS.  

Section 303(d) of the Clean Water Act of 1972 
The objective of the CWA is to restore and maintain the chemical, physical, and biological 
integrity of the Nation’s waters (33 USC §1251(a)). Under Section 303(d) of the CWA, 
states, territories, and authorized tribes are required to develop lists of impaired waters. The 
term “303(d) list” is short for the list of impaired and threatened waters (e.g., stream/river 
segments, lakes) that all states are required to submit for EPA approval during even-
numbered years. A state’s 303(d) impaired waters list is composed of all waters where the 
state has identified that required pollution controls are not sufficient to attain or maintain 
applicable water quality standards. The law requires that states establish a prioritized 
schedule for waters on the lists, and develop Total Maximum Daily Loads (TMDLs) for the 
identified waters based on the severity of the pollution and the sensitivity of the uses to be 
made of the waters, among other factors (40 CFR §130.7(b)(4)). 

Arizona's Integrated 305(b) Assessment and 303(d) Listing Report (ADEQ 2009) describes 
the status of surface water in Arizona in relation to state water quality standards. The report 
also contains a list of Arizona's impaired surface waters, including a list of surface waters 
requiring the development of a TMDL (the 303(d) List). The report fulfills requirements of 
the federal CWA Sections 305(b) assessment, 303(d) impaired water identification, and 314 
status of lake water quality. 

Executive Order 11988 – Floodplain Management - Executive Order 11988 requires federal 
agencies to avoid, to the extent possible, long- and short-term adverse impacts associated 
with the occupancy and modification of floodplains and to avoid direct and indirect support 
of floodplain development wherever there is a practicable alternative. In accomplishing this 
objective, each agency shall provide leadership and shall take action to reduce the risk of 
flood loss, to minimize the impact of floods on human safety, health, and welfare, and to 
restore and preserve the natural and beneficial values served by floodplains. 

The National Flood Insurance Program administered by the Federal Emergency Management 
Agency (FEMA) identifies flood hazard areas throughout the U.S. by producing Flood 
Hazard Boundary Maps, Flood Insurance Rate Maps, and Flood Boundary and Floodway 
Maps. Several areas of flood hazards are commonly identified on these maps. One of these 
areas is the Special Flood Hazard Area, or high-risk area, defined as any land that would be 
inundated by a flood having a 1 percent chance of occurring in any given year (also referred 
to as a base flood or 100-year flood). These maps will be used to determine where the Project 
crosses flood hazard areas, so that potential safety hazards can be recognized and floodplains 
preserved or restored. 

Executive Order 11990 – Protection of Wetlands - Executive Order 11990, issued on May 
24, 1977, requires federal agencies to take action to minimize the destruction, loss or 
degradation of wetlands and to preserve and enhance the natural and beneficial values of 
wetlands. To meet these objectives, the Order requires federal agencies, in planning their 
actions, to consider alternatives to wetland sites and limit potential damage if an activity 
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affecting a wetland cannot be avoided. The Order applies to the acquisition, management, 
and disposition of federal lands and facilities construction and improvement projects which 
are undertaken, financed or assisted by federal agencies and federal activities and programs 
affecting land use, including but not limited to water and related land resources planning, 
regulation, and licensing activities. This Order does not apply to the issuance of permits, 
licenses, or allocations by federal agencies to private parties for activities involving wetlands 
on non-federal property. 

Stormwater National Pollutant Discharge Elimination System - Sections 301 and 402 of the 
CWA prohibit the discharge of pollutants from point sources to Waters of the U.S., unless 
authorized under a NPDES permit. NPDES regulates stormwater discharge from a large 
group of industrial activities, including construction. NPDES permits can be issued by EPA 
or by agencies in delegated states. As of December 5, 2002, ADEQ administers the NPDES 
Program in the State of Arizona under the AZPDES. Where discharges have a potential to 
enter waters of the U.S. or a storm drain system, an AZPDES permit is required from ADEQ. 
The Project would require an AZPDES Construction General Permit for construction 
operations. 

Maricopa County, Arizona - Maricopa County Floodplain Regulations require a Floodplain 
Use Permit for any construction in regulated and pending floodplains. The Flood Control 
District of Maricopa County (FCDMC) issues Floodplain Use Permits through a cooperative 
agreement with FEMA. The FEMA requirement includes federal lands and therefore, 
development on BLM land is not exempt from this process. The Project would require a 
Floodplain Use Permit from FCDMC. 

Maricopa County Department of Planning and Development does not have jurisdiction over 
federal lands, consequently, the Project would not require a Maricopa County Grading and 
Drainage Permit or a Drainage Facilities Permit for development on BLM lands. However, 
the Maricopa County Department of Planning & Development does have jurisdiction over 
the portion of the ACC-certificated route that crosses state land, thus a Grading and Drainage 
and/or Drainage Facilities Permits would be required for applicable portions. 

3.15.1.2 Climate 
The climate of the Study Area is arid and characterized by hot summers, mild winters, and 
large diurnal temperature variations. Mean monthly maximum temperatures measured at 
Wittmann, Arizona, a city located near the Project along US 60 about 35 miles northwest of 
Phoenix (Figure 3.15-1), for the period from 1923 to 2005 is 63.8°F in January and 105.4°F 
in July. Mean monthly minimum temperatures at Wittmann, Arizona for the same period is 
36.2°F in January and 76.5°F in July (Western Regional Climate Center 2011b).  

Mean annual precipitation is 9.09 inches at Wittmann, Arizona and 7.52 inches at Phoenix 
Sky Harbor International Airport for the period from 1948 to 2005 (Western Regional 
Climate Center 2011b). Precipitation varies greatly from year to year, and wet years may 
have as much as four times the precipitation of dry years (Cordy et al. 1998). The climate is 
characterized by two rainy periods. Convective storms occur during July and August and are 
sometimes intense. Frontal storms of lesser intensity occur from December through mid-
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March (Sellers and Hill 1974). Evaporation rates are high, and free-water surface evaporation 
exceeds 5 feet per year (Farnsworth et al. 1982). 

3.15.1.3 Surface Water Conditions 
Regionally, the Study Area is located in the Lower Gila-Agua Fria surface water basin that is 
drained by the Gila River and its tributaries, the Salt and Agua Fria Rivers (Figure 3.15-1). 
The Lower Gila-Agua Fria basin is subdivided into the Agua Fria and Hassayampa regional 
watersheds. Within these regional watersheds, the Proposed Action route and other Action 
Alternative routes traverse from east to west the Lower Agua Fria River, Trilby Wash, and 
the Lower Hassayampa River watersheds. These watersheds are bordered by desert mountain 
ranges that include the Vulture and Hieroglyphic Mountains on the north; the Phoenix 
Mountains and Camelback Mountain on the east; and the Belmont and White Tank 
Mountains to the south. Gently sloping alluvial plains generally extend, at a grade of 
approximately one percent, from the base of the mountains southeast to the Agua Fria River 
and southwest to the Hassayampa River. Along the Proposed Action route and other Action 
Alternative routes, the altitude of the land surface ranges from about 2,000 feet amsl in the 
Hieroglyphic Mountains to approximately 1,400 feet amsl along the Agua Fria and 
Hassayampa Rivers to the east and west, respectively. 

Most of the Study Area is characterized by desert scrub vegetation and desert washes. The 
desert washes are braided in plain view and generally flow to the southeast to the Agua Fria 
River or southwest to the Hassayampa River. These washes are ephemeral and therefore only 
flow during, or immediately after, a significant seasonal rainfall. They naturally distribute 
water and sediment across the region. The washes are unstable and can migrate laterally 
during significant runoff. They also carry destructive bedloads (boulders and gravels) during 
intense flash flooding rain events. 

Most of these washes are small erosion features that are less than 10 feet wide and 3 feet 
deep. With the exception of the Agua Fria and Hassayampa Rivers, there are no perennial or 
intermittent watercourses in the Study Area. Flows in the Agua Fria River are almost entirely 
regulated. In years of normal precipitation, all flow is captured and stored behind a dam in 
the Lake Pleasant reservoir (e.g., Lake Pleasant) that is upstream from the Study Area. 
Downstream from the dam and reservoir, only occasional flow in local tributaries reaches 
downstream rivers except at times of high flows during extremely wet years.  

Water from the reservoirs is distributed through a system of canals. Originally, the canals 
were designed to provide only surface water for irrigated agriculture, but as the area 
developed, groundwater augmented the supply. Since the early 1960s, treated effluent from 
metropolitan Phoenix has been delivered through some canals. As the region has undergone a 
transition from agricultural to urban land use, the canals have become integrated into urban 
water-supply systems. The Beardsley Canal, operated by the Maricopa Water District, 
transports water from Agua Fria River to the west-central part of the Study Area. 

The water supply from rivers within the basin is augmented by the CAP which brings water 
from the Colorado River to central and southern Arizona. The cities of Phoenix and Glendale 
treat CAP water and distribute it through their municipal systems. CAP water also can be 
delivered to the area through Salt River Project canals and the Beardsley Canal. CAP water is 
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stored in Lake Pleasant with water from the Agua Fria River. Generally, water is banked in 
Lake Pleasant during low demand periods such as the winter and released during high 
demand periods such as the summer. 

Lower Agua Fria River Watershed 
The Lower Agua Fria River, also known as the Agua Fria River below Lake Pleasant, 
watershed lies south of Lake Pleasant and covers 439 square miles (Figure 3.15-1). The 
Agua Fria River is the most prominent surface water feature in the watershed. It flows into 
the watershed from the New Waddell Dam that forms Lake Pleasant to the north and flows 
south out of the watershed to its confluence with the Gila River. The primary purpose of 
Lake Pleasant is to store Colorado River water for CAP use. 

The eastern end of the Project begins in the floodplain along the Agua Fria River and 
traverses the Hieroglyphic Mountains through the western portion of the Lower Agua Fria 
watershed until it enters the Trilby Wash watershed to the west. Topographic elevations 
along the Proposed Action route and other Action Alternative routes within the watershed 
range from approximately 1,400 feet amsl along the Agua Fria River, to 2,000 feet amsl in 
the Hieroglyphic Mountains, and to 1,900 feet amsl where the route enters the Trilby Wash 
watershed. The routes traverse numerous southeast-trending ephemeral washes. 

With the exception of the Agua Fria River, all washes in the watershed are ephemeral and 
only flow during and immediately following large precipitation events. There are numerous 
washes in the watershed. Most of the washes are small, 10 feet wide or less, but larger 
washes more than 10 feet wide also exist. The washes in this watershed tend to be shallow 
with depths ranging from three feet or less. A few of the larger washes have depths of 3 feet 
or more. The washes collect runoff from the surrounding areas and convey it southeast to the 
Agua Fria River. Most of the runoff is lost to evaporation before it reaches the river, except 
during large precipitation events when seepage to the subsurface may occur through the 
permeable alluvial sediments. 

A review of the current FEMA Flood Insurance Rate Maps indicates that the Project crosses 
FEMA-regulated or pending floodplains in the Lower Agua Fria River watershed (Figure 
3.15-1).  

Trilby Wash Watershed 
The Trilby Wash, also known as the Trilby Wash-Trilby Wash Basin, watershed lies west of 
the Lower Agua Fria River watershed and covers 242 square miles (Figure 3.15-1). The 
Picacho, Trilby, and Iona Washes are the most prominent surface water features in the 
watershed and traverse the Proposed Action route. These washes and their tributaries convey 
runoff to the southeast where it discharges to the Trilby Wash Basin, a flood control structure 
managed by the Maricopa County Flood Control District. The McMicken Dam, a 10-mile 
long, 34-foot high earthen dam, is constructed at the eastern end of the Trilby Wash Basin. 
Discharge from the Trilby Wash Basin to the Agua Fria River occurs through the McMicken 
Dam Outlet Channel and McMicken Dam Outlet Wash. 

The Project enters the Trilby Wash watershed from the Lower Agua Fria River watershed to 
the east, traverses the relatively flat alluvial basin comprising the watershed until it enters the 
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Lower Hassayampa River watershed to the west. Numerous southeast-trending ephemeral 
washes cross the Project within the watershed. Topographic elevations along the Project 
within the Trilby Wash watershed range from approximately 1,900 feet amsl along the 
eastern boundary of the watershed to 1,760 feet amsl where the route enters the Lower 
Hassayampa River watershed. 

All washes in the watershed are ephemeral and only flow during and immediately following 
large precipitation events. There are numerous washes in the watershed. Most of the washes 
are small, 10 feet wide or less, but larger washes more than 10 feet wide exist. The washes in 
this watershed tend to be shallow with depths ranging from three feet or less. A few of the 
larger washes have depths of three feet or more. The washes collect sheet flow from the 
surrounding areas and convey it southeast to the Trilby Wash Basin and the Agua Fria River. 
Most of the runoff is lost to evaporation before it reaches the Trilby Wash Basin, except 
during large precipitation events when seepage to the subsurface may occur through the 
permeable alluvial sediments. Seepage losses to the subsurface likely occur beneath the 
Trilby Wash Basin when standing water is present. 

A review of the current FEMA Flood Insurance Rate Maps indicates that the Project crosses 
FEMA-regulated or pending floodplains in the Trilby Wash watershed (Figure 3.15-1). 

Lower Hassayampa River Watershed 
The Lower Hassayampa River watershed lies west of the Trilby Wash watershed and covers 
333 square miles (Figure 3.15-1). The Hassayampa River and Wagner Wash are the most 
prominent surface water features in the watershed along the Proposed Action route. The river 
flows south through the watershed to its confluence with the Gila River upstream of the 
Gillespie Dam. Wagner Wash flows south along the east side of the Project, and then turns 
southwest at the CAP to its confluence with the Hassayampa River. 

The Project enters the Lower Hassayampa River watershed from the Trilby Wash watershed 
to the east and traverses north to south along the eastern side of the Hassayampa River to its 
terminus near a re-lift pumping station along the Hayden-Rhodes Aqueduct of the CAP. The 
Project would cross several ephemeral washes that are tributaries to the Hassayampa River. 
Topographic elevations along the route within the Lower Hassayampa River watershed range 
from approximately 1,760 feet amsl along the eastern boundary of the watershed to 
1,520 feet amsl at its terminus along the CAP. 

With the exception of the Hassayampa River, all washes in the watershed are ephemeral and 
only flow during and immediately following large precipitation events. There are numerous 
washes in the watershed. Most of the washes are small, 10 feet wide or less, but larger 
washes more than 10 feet wide also exist. The washes in this watershed tend to be shallow 
with depths ranging from three feet or less. A few of the larger washes have depths of 
three feet or more. The washes collect sheet flow from the surrounding areas and convey it 
southwest to the Hassayampa River or southeast to Wagner Wash. Most of the runoff is lost 
to evaporation before it reaches the river, except during large precipitation events when 
seepage to the subsurface may occur through the permeable alluvial sediments. 
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A review of the current FEMA Flood Insurance Rate Maps indicates that the Project would 
cross FEMA-regulated or pending floodplains in the Lower Hassayampa River watershed 
(Figure 3.15-1). 

Wetlands 
Under section 404 of the CWA, wetlands are defined as “areas that are inundated or saturated 
by surface or groundwater at a frequency sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in saturated 
soil conditions.” Three parameters are used to delineate wetlands: hydrophytic vegetation 
(more than 50 percent of dominant plants are adapted to anaerobic soil conditions), hydric 
soils (soils classified as hydric or that exhibit characteristics of a reducing environment), and 
wetland hydrology (inundation or soil saturation during at least five percent of the growing 
season).  

For the purposes of this DEIS, the amount of wetlands present in the Study Area has been 
identified using data from the National Wetland Inventory database. A review of National 
Wetland Inventory data indicates that wetlands are not present with the Study Area.  

Waters of the U.S. 
Waters of the U.S. refers to areas under USACE jurisdiction pursuant to section 404 of the 
CWA; they are generally defined by the ordinary high water mark. USACE jurisdiction can 
extend beyond the ordinary high water mark, to the limit of adjacent aquatic features, when 
adjacent aquatic features are present. 

For the purposes of this DEIS, Waters of the U.S. were identified through a review of aerial 
photography. Table 3.15-1 summarizes potential Waters of the U.S. within the 200-foot wide 
power line corridor. It also summarizes potential Waters of the U.S. that could be crossed by 
the new access roads. These roads would be constructed, used temporarily, and then 
reclaimed after the transmission lines are installed. Of the washes identified in the table, 
some may not be crossed, some may not be directly impacted by fill, and/or some may not be 
jurisdictional. Potential Waters of the U.S. consist of non-wetland ephemeral washes. The 
largest ephemeral wash crossing in the Project is the Agua Fria River, located approximately 
1 mile northwest of the Morgan Substation. The Hassayampa River is located in the vicinity 
of the Sun Valley Substation, but is not crossed by the Project. One CAP canal crossing 
occurs within the Study Area approximately 0.5 mile north of the Sun Valley Substation.  

The Gila River from Powers Butte to the Gillespie Dam is the closest Traditional Navigable 
Water (TNW) to the Study Area. At the closest point, the Study Area near the Sun Valley 
Substation is approximately 25 miles north of the Gila River TNW. Potential Waters of the 
U.S. within the Study Area have connectivity to the Gila River TNW through surface flows. 
Whether or not any or all of these potential Waters of the U.S. are jurisdictional would be 
determined later in the NEPA process, well before construction begins. However, regardless 
of whether or not they are jurisdictional, these washes are still conveyances that may have 
importance to the impact assessment. 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 3-165 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment October 2012 

 

Table 3.15-1 Waters of the U.S. within the Study Area 

ALTERNATIVE NUMBER OF POTENTIAL WATERS 
OF THE U.S. CROSSINGS 

Proposed Action and Alternative 1 552 

Alternative 2 566 

Alternative 3 544 

Sub-alternative 73 

Corresponding Segment Common to all Action 
Alternatives 

70 

New Roads for Proposed Action and Alternative 1 55 

New Roads for Alternative 2 49 

New Roads for Alternative 3 50 

New Roads for Sub-alternative 0 

New Roads for Corresponding Segment 0 
Source: URS 2012l. Desktop Jurisdictional Evaluation, including addenda and updates. 
 
As stated in Section 3.15.1.1, APS had an initial Project kick-off meeting with the USACE in 
August 2012 and it was agreed at that meeting that a Preliminary Jurisdiction Delineation 
would be conducted for the Project between the Draft EIS and Final EIS process. APS would 
coordinate with the USACE on data collection methods prior to conducting the field work 
and following the data gathering, a full Jurisdictional Delineation package would be 
submitted to USACE. Upon approval by the USACE, this data and information would then 
be incorporated into the Final EIS and a determination of what permit would be required 
would be provided and described.  

3.15.1.4 Surface Water Flow and Runoff 
Surface water runoff in the Study Area ranges from 0.1 to 0.5 inches per year or 5.3 to 26.7 
acre-feet per square mile. These values are based on the USGS annual runoff contours 
developed for Maricopa County for 1951 through 1980 (Gebert et al. 1987). Several 
streamflow gages are operated cooperatively between the FCDMC and the USGS by the 
FCDMC’s Automated Local Evaluation in Real Time (ALERT) System for the purposes of 
flood event monitoring. Stream flow measurements made by the FCDMC at selected stations 
in the Study Area indicates that surface water flows range from zero to as high as 787 
cubic feet per second (cfs; FCDMC 2010). Most of the extreme flows occurred during 
February 2003. The extreme flow at Upper Trilby Wash, an ephemeral wash that crosses the 
Project route, was 129 cfs in February 2003. The peak flow in water year 2010 at Upper 
Trilby Wash was 28 cfs. 
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Floodplains 
FEMA identifies and maps the floodplains of the U.S. through the National Flood Insurance 
Program. These maps are available to communities to help them reduce future flood damage. 
FEMA has designated a 100-year floodplain, areas of minimal flooding, and areas of 
undetermined flooding along the Project route (Figure 3.15-1). FEMA considers areas of 
minimal flood hazard as being outside of the 500-year flood level (FEMA 2011a and 2011b). 
Areas with undetermined flooding could have flood hazards, but no flood hazard analysis has 
been conducted. 

3.15.1.5 Surface Water Quality 
No surface water quality information is available as surface water only occurs in most of the 
washes during and immediately after rain events. However, the nature of the site soils, rain 
events, and local flooding that occurs suggests that the resulting surface waters would be 
high in turbidity because of suspended particulates and would contain naturally occurring 
constituents that are leached from the soils, including minerals and salts. As this is largely an 
undeveloped area, anthropogenic constituents would be expected to be low or non-existent. 

Every two years, the ADEQ is required by the federal CWA to conduct a comprehensive 
analysis of water quality data associated with Arizona’s surface waters to determine whether 
state water quality standards are being met and designated uses are being supported. The 
most recent report is the 2006/2008 Assessment Report (ADEQ 2009). The integrated 
surface water assessment and impaired waters listing report serves to fulfill the national 
reporting requirement of the CWA. It is submitted to the EPA and used to report on national 
water quality issues and concerns. Review of the 2006/2008 Assessment Report and an 
interactive map showing impaired waters (ADEQ 2011) indicates that there are no impaired 
waters along the Proposed Action route or other Action Alternative routes. Lake Pleasant is 
the nearest impaired water body to the Project. 

3.15.1.6 Surface Water Use 
Water to support irrigated agriculture and a growing urban population in the region has been 
obtained by building reservoirs on the Salt, Verde, and Agua Fria Rivers and by pumping 
groundwater from the alluvial sediments in the basin. The water used does not depend on 
local precipitation, but comes from snowmelt in the mountains of eastern and central Arizona 
and from groundwater recharged to the aquifer in prehistoric times. Since 1985, additional 
water has been imported from the Colorado River and either used directly or stored in the 
basin-fill aquifer. The hydrologic system is managed carefully, and the use of surface water 
and groundwater is strictly regulated. With the exception of the Agua Fria and Hassayampa 
Rivers, perennial or intermittent surface water is not present and, therefore, is not used within 
the Study Area. Surface water points of diversion and places of use (POU) are shown on 
Figure 3.15-1. The majority of the points of diversion and POUs supply water to livestock, 
wildlife, and irrigation. Table 3.15-2 summarizes the surface water uses and water rights 
information for points of diversion and POUs within a one-mile radius of the Proposed 
Action and Action Alternative routes. All of these listed water rights have a status designated 
as active. 
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3.15.2 Groundwater Resources 
3.15.2.1 Laws, Ordinances, Regulations, and Standards 
Groundwater resources in Arizona are regulated under the Arizona Groundwater Code (ARS 
Title 45, Chapter 2) administered by the Arizona Department of Water Resources (ADWR). 
Under the Groundwater Code, groundwater development is restricted and intensively 
managed within five Aquifer Management Areas (AMAs), one of which is Phoenix AMA, in 
which the Project is situated. However, if groundwater is used for the Project, it will be 
leased or purchased from a well that is already constructed and permitted, thus there would 
be no need for a groundwater right or a groundwater withdrawal permit to pump 
groundwater. Nor would compliance with ADWR well spacing and well impact analysis be 
required. 

Grandfathered Groundwater Rights 
A well owner must have either a grandfathered right or a groundwater withdrawal permit to 
legally pump groundwater within an AMA at a rate in excess of 35 gallons per minute (gpm). 
Grandfathered rights are authorized under ARS Title 45, Chapter 2, Article 5, and are 
classified as Irrigation, Type 1 Non-Irrigation, and Type 2 Non-Irrigation grandfathered 
rights. Irrigation and Type 1 non-irrigation rights must be used on the land where the 
groundwater is pumped. A Type 2 non-irrigation grandfathered right can be used anywhere 
within an AMA and can be purchased or leased. Given that there is no irrigated land along 
the Proposed Action or other Action Alternative routes, a Type 2 grandfathered right is the 
only type of grandfathered water right potentially available for Project use. 

Groundwater Withdrawal Permits 
Prior to drilling a new well, or deepening or modifying an existing well, a person must file a 
Notice of Intent to Drill with the ADWR for all wells outside an AMA and non-exempt wells 
within an AMA and an Application for Drilling Permit for non-exempt wells within an 
AMA. Groundwater withdrawal permits are authorized under A.R.S. Title 45, Chapter 2, 
Article 7. As noted, there are no well drilling activities proposed for this Project. 
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Table 3.15-2 Surface Water Points of Diversions and POUs within a 1-Mile Radius of the  
Proposed Action and Action Alternative Routes 

OWNER PERMIT 
NO. 

PT OF 
DIV OR 

POU 

SURFACE 
WATER USE SOURCE WATERSHED SUB-BASIN FILE 

DATE 
PRIORITY 

DATE 

Chrysler Corp 33-91559 Pt of Div 
Industrial, 
Livestock, 
Wildlife 

Unnamed 
Wash 

Agua Fria River West Salt River Valley 11/19/1986 11/19/1986 

Chrysler Corp 33-91559 POU 
Industrial, 
Livestock, 
Wildlife 

Unnamed 
Wash 

Agua Fria River West Salt River Valley 11/19/1986 11/19/1986 

USBR 33-96335 Pt of Div Wildlife 
Morgan City 
Wash 

Agua Fria River Lake Pleasant 12/27/1993 12/27/1993 

USBR 33-96335 POU Wildlife 
Morgan City 
Wash 

Agua Fria River Lake Pleasant 12/27/1993 12/27/1993 

BLM 36-20866 Pt of Div Not Given 
Not 
Identified 

Agua Fria River Lake Pleasant 6/26/1979 4/17/1926 

ASLD 36-2739 Pt of Div 
Stockwater 
and Wildlife 

East Draw Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2739 POU 
Stockwater 
and Wildlife 

East Draw Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2740 Pt of Div 
Stockwater 
and Wildlife 

Agua Fria 
River 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2740 Pt of Div 
Stockwater 
and Wildlife 

Agua Fria 
River 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2740 POU 
Stockwater 
and Wildlife 

Agua Fria 
River 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2740 POU 
Stockwater 
and Wildlife 

Agua Fria 
River 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2767 Pt of Div 
Stockwater 
and Wildlife 

Agua Fria 
River 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 
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OWNER PERMIT 
NO. 

PT OF 
DIV OR 

POU 

SURFACE 
WATER USE SOURCE WATERSHED SUB-BASIN FILE 

DATE 
PRIORITY 

DATE 

ASLD 36-2767 POU 
Stockwater 
and Wildlife 

Agua Fria 
River 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2768 Pt of Div 
Stockwater 
and Wildlife 

Power line 
Wash 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2768 POU 
Stockwater 
and Wildlife 

Power line 
Wash 

Agua Fria River Lake Pleasant 1/16/1987 12/31/1883 

ASLD 36-2817 Pt of Div 
Stockwater 
and Wildlife 

Green Wash 
Lower Gila 
River 

Hassayampa 1/15/1987 12/31/1883 

ASLD 36-2817 POU 
Stockwater 
and Wildlife 

Green Wash 
Lower Gila 
River 

Hassayampa 1/15/1987 12/31/1883 

ASLD 36-2829 Pt of Div 
Stockwater 
and Wildlife 

Section 2 
Draw 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2829 POU 
Stockwater 
and Wildlife 

Section 2 
Draw 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2831 Pt of Div 
Stockwater 
and Wildlife 

ME Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2831 POU 
Stockwater 
and Wildlife 

ME Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2832 Pt of Div 
Stockwater 
and Wildlife 

Trilby Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2832 Pt of Div 
Stockwater 
and Wildlife 

Trilby Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2832 Pt of Div 
Stockwater 
and Wildlife 

Trilby Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2832 Pt of Div 
Stockwater 
and Wildlife 

Trilby Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2833 Pt of Div 
Stockwater 
and Wildlife 

Wild Dog 
Tank 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 
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OWNER PERMIT 
NO. 

PT OF 
DIV OR 

POU 

SURFACE 
WATER USE SOURCE WATERSHED SUB-BASIN FILE 

DATE 
PRIORITY 

DATE 

ASLD 36-2833 POU 
Stockwater 
and Wildlife 

Wild Dog 
Tank 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2847 Pt of Div 
Stockwater 
and Wildlife 

Bailey Draw Agua Fria River Lake Pleasant 1/15/1987 12/31/1883 

ASLD 36-2847 POU 
Stockwater 
and Wildlife 

Bailey Draw Agua Fria River Lake Pleasant 1/15/1987 12/31/1883 

ASLD 36-2848 Pt of Div 
Stockwater 
and Wildlife 

ME Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2848 Pt of Div 
Stockwater 
and Wildlife 

ME Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2848 POU 
Stockwater 
and Wildlife 

ME Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2848 POU 
Stockwater 
and Wildlife 

ME Wash Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2855 Pt of Div 
Stockwater 
and Wildlife 

Lost Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2855 POU 
Stockwater 
and Wildlife 

Lost Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2856 Pt of Div 
Stockwater 
and Wildlife 

Tim's Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2856 POU 
Stockwater 
and Wildlife 

Tim's Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2857 Pt of Div 
Stockwater 
and Wildlife 

Bucky's 
Draw 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2857 POU 
Stockwater 
and Wildlife 

Bucky's 
Draw 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2859 Pt of Div 
Stockwater 
and Wildlife 

Koa Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 
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OWNER PERMIT 
NO. 

PT OF 
DIV OR 

POU 

SURFACE 
WATER USE SOURCE WATERSHED SUB-BASIN FILE 

DATE 
PRIORITY 

DATE 

ASLD 36-2859 POU 
Stockwater 
and Wildlife 

Koa Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 38-2860 Pt of Div 
Stockwater 
and Wildlife 

East Circle 
City Wash 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2860 POU 
Stockwater 
and Wildlife 

East Circle 
City Wash 

Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2861 Pt of Div 
Stockwater 
and Wildlife 

Trap Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

ASLD 36-2861 POU 
Stockwater 
and Wildlife 

Trap Draw Agua Fria River West Salt River Valley 1/15/1987 12/31/1883 

MCMWCD1 36-66399 Pt of Div Multiple Uses 
Agua Fria 
River 

Agua Fria River Lake Pleasant 6/7/1978 10/31/1888 

BLM 38-17322 Pt of Div Stockpond 
Unnamed 
Wash 

Agua Fria River West Salt River Valley 6/20/1979 2/16/1977 

BLM 38-17322 POU Stockpond 
Unnamed 
Wash 

Agua Fria River West Salt River Valley 6/20/1979 2/16/1977 

BLM 38-17372 Pt of Div Stockpond 
Unnamed 
Wash 

Agua Fria River Hassayampa 6/20/1979 12/31/1970 

BLM 39-17372 POU Stockpond 
Unnamed 
Wash 

Agua Fria River Hassayampa 6/20/1979 12/31/1970 

BLM 38-17904 Pt of Div Stockpond 
Unnamed 
Wash 

Agua Fria River Hassayampa 6/21/1979 6/5/1939 

BLM 38-17904 POU Stockpond 
Unnamed 
Wash 

Agua Fria River Hassayampa 6/21/1979 6/5/1939 

BLM 38-19352 Pt of Div Stockpond 
Unnamed 
Wash 

Agua Fria River West Salt River Valley 6/25/1979 12/31/1970 

BLM 38-19352 POU Stockpond 
Unnamed 
Wash 

Agua Fria River West Salt River Valley 6/25/1979 12/31/1970 
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OWNER PERMIT 
NO. 

PT OF 
DIV OR 

POU 

SURFACE 
WATER USE SOURCE WATERSHED SUB-BASIN FILE 

DATE 
PRIORITY 

DATE 

BLM 38-19353 Pt of Div Stockpond 
Unnamed 
Wash 

Agua Fria River Lake Pleasant 6/25/1979 12/31/1970 

BLM 38-19353 POU Stockpond 
Unnamed 
Wash 

Agua Fria River Lake Pleasant 6/25/1979 12/31/1970 

Beardsley 
Land 

3R-141 Pt of Div Irrigation 
Agua Fria 
River 

Agua Fria River Lake Pleasant 1/12/1924 1/12/1924 

Beardsley 
Land 

3R-141 Pt of Div Irrigation 
Agua Fria 
River 

Agua Fria River Lake Pleasant 1/12/1924 1/12/1924 

Jackson 3R-190 Pt of Div Stockwater 
Agua Fria 
River 

Agua Fria River Lake Pleasant 1/12/1924 1/12/1924 

Jackson 3R-190 Pt of Div Stockwater 
Agua Fria 
River 

Agua Fria River Lake Pleasant 1/12/1924 1/12/1924 

Beardsley 
Land 

4A-568 Pt of Div Irrigation 
Agua Fria 
River 

Agua Fria River Lake Pleasant 6/9/1925 6/9/1925 

Beardsley 
Land 

4A-568 Pt of Div Irrigation 
Agua Fria 
River 

Agua Fria River Lake Pleasant 6/9/1925 6/9/1925 

MCMWCD1 4A-575 Pt of Div Irrigation 
Agua Fria 
River 

Agua Fria River Lake Pleasant 1/12/1924 1/12/1924 

MCMWCD1 4A575 Pt of Div Irrigation 
Agua Fria 
River 

Agua Fria River Lake Pleasant 1/12/1924 1/12/1924 

Notes:  
MCMWCD1 Maricopa County Municipal Water Conservation District #1 
Pt of Div Point of Diversion 
POU  Place of Use 
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3.15.2.2 Groundwater Conditions 
Hydrogeologic Setting 
The Project is located in the Basin and Range Lowlands Province, a physiographic region 
characterized by generally isolated, north- to northwest-trending, fault-bounded mountain 
ranges and broad, flat, intervening alluvial valleys and basins that are filled with sediments 
eroded from the adjacent mountains and form regional aquifers (Montgomery and 
Harshbarger 1989). The surrounding mountain ranges are composed of a complex suite of 
igneous, metamorphic, and sedimentary rocks. 

The Project is located in the Salt River Valley regional groundwater basin which is 
designated as the Phoenix AMA. The Salt River Valley groundwater basin is one of a series 
of structural basins along a northwest-southeast trend characterized by exposed lower-plate 
crystalline rocks (Spencer and Reynolds 1989) and deep basins containing 8,000 to 
12,000 feet of basin-fill sediments (Anderson et al. 1992).  

The Project would traverse three local groundwater basins within the aforementioned 
regional basin. They are designated by the ADWR, from east to west, as the Lake Pleasant, 
West Salt River Valley, and Hassayampa (Figure 3.15-2). Most of the Project is located 
within the West Salt River Valley groundwater basin.  

The West Salt River Valley groundwater basin is divided into northeastern and southwestern 
parts by a major linear subsurface structure that generally trends parallel to US 60 (Brown 
and Pool 1989). The thickness of basin fill in the northeastern part of the West Salt River 
Valley basin is generally less than 2,000 feet. The thickness of basin fill in the southwestern 
part of the West Salt River Valley basin may exceed 10,000 feet.  

The basin fill is composed of alluvial sediments eroded from the surrounding mountains that 
were deposited in the structural basin since the mid-Tertiary disturbance particularly during 
and after the Basin and Range faulting (Brown and Pool 1989). The basin fill consists of beds 
of clay, silt, sand, and gravel typical of a continental environment. Beds usually are lenticular 
and cannot be traced laterally for long distances either in outcrops or in the subsurface. 
Sediments tend to be coarse grained near the mountain fronts and fine grained toward the 
center of the basin. The basin-fill sediments also tend to be coarse grained at the base of the 
unit where it overlies the crystalline bedrock. Evaporites including anhydrite, gypsum, and 
especially halite were found in the lower part of the basin fill (Brown and Pool 1989). 

The basin fill has been subdivided into three hydrogeologic units called the Upper Alluvial 
Unit, the Middle Alluvial Unit, and the Lower Alluvial Unit (Corkhill et al. 1993; Dubas and 
Davis 2006; Freihoefer et al. 2009; Dubas 2010). The units are described below from the top 
of bedrock up to the land surface.  

The Lower Alluvial Unit overlies or is in fault contact with the underlying Hydrologic 
Bedrock Unit (Corkhill et al. 1993) and ranges from several hundred to several thousand feet 
in thickness. The Lower Alluvial Unit consists mainly of conglomerate and gravel near the 
basin margins, grading into mudstone, gypsiferous and anhydritic mudstone and anhydrite in 
the central areas of the basin. Alternating layers of decomposed volcanics and alluvial fill 
material comprise the Lower Alluvial Unit in places. 
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The Middle Alluvial Unit overlies the Lower Alluvial Unit and comprises the uppermost 400 
to 500 feet of basin fill. The Middle Alluvial Unit consists mainly of clay, silt, mudstone, and 
gypsiferous mudstone with some interbedded sand and gravel. Near the margins of the 
alluvial basins the Middle Alluvial Unit consists mainly of sand and gravel and is difficult or 
impossible to distinguish from the other units.  

The Upper Alluvial Unit overlies the Middle Alluvial Unit and consists of stream alluvium 
deposited along the present-day Agua Fria, Salt, and the Gila Rivers. The Upper Alluvial 
Unit was deposited after the filling of the basins with sediment and consists of floodplain and 
channel-fill deposits. The stream alluvium ranges from clay and silt in the floodplain deposits 
to sand and gravel in the channel-fill deposits. The thickness of stream alluvium ranges from 
near zero where the Salt River flows over bedrock to as much as 400 feet near the confluence 
of the Salt and Gila Rivers (Brown and Pool 1989).  

Groundwater Occurrence 
Basin fill sediments and stream alluvium comprise the basin fill aquifer and form the most 
productive and important aquifer beneath the Proposed Action route and other Action 
Alternative routes. These sediments have a wide range of hydraulic conductivity, store very 
large volumes of groundwater, and yield small to large amounts of groundwater to wells. 
Although the basin fill aquifer may be more than 11,000 feet thick, most groundwater is 
pumped from the top 1,000 feet (Anderson et al. 1992). Groundwater occurs under 
unconfined and semiconfined conditions in this aquifer. 

Groundwater Recharge and Discharge 
Natural groundwater discharge occurs primarily to the Gila River along the southern edge of 
the Salt River Valley groundwater basin and through transpiration by the phreatophytes 
growing on the flood plains. Groundwater also leaves the West Salt River Valley basin by 
underflow to the southwest through the basin fill aquifer between the Buckeye Hills and the 
White Tank Mountains. The predominant groundwater discharge along the Project route 
occurs to the Agua Fria River and Hassayampa Rivers. Groundwater pumping is the primary 
source of groundwater discharge in the region, but is relatively insignificant along the Project 
route. 

Groundwater recharge along the Proposed Action route and other Action Alternative routes 
occurs as mountain front recharge along the edge of the basin at the base of the Hieroglyphic 
Mountains, as stream channel recharge along the Agua Fria and Hassayampa Rivers, and 
possibly the Trilby Wash Basin. Groundwater also enters the basin by underflow through the 
basin fill aquifer from the Upper Hassayampa basin to the northwest. Little, if any, recharge 
results from precipitation falling directly on the valley floor (Anderson et al. 1992) because 
more than 95 percent of the precipitation that falls over the basin is lost to evaporation and 
transpiration before reaching stream channels (Arizona Interstate Stream Commission 1967). 
Evaporation within the basin ranges from 60 to 72 inches per year (Arizona Water 
Commission 1975). 
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Groundwater Depths, Elevations, and Flow Directions 
The Groundwater Site Inventory (GWSI) database maintained by the ADWR contains 
records for thousands of wells in Arizona that have been physically located and inventoried 
in the field. A review of groundwater level data in the GWSI database (ADWR 2011) 
indicates that the depth to groundwater in permitted wells along the Proposed Action route 
and other Action Alternative routes ranges from less than 150 feet below ground surface in 
the Hieroglyphic Mountains to approximately 660 feet below ground surface in the West Salt 
River Valley basin (Figure 3.15-2). 

The regional groundwater surface generally slopes to the southeast and southwest, indicating 
that groundwater flows in these directions. The direction of ground-water flow in the region 
has changed in response to large-scale ground-water pumping. Major cones of depression 
have developed where groundwater levels have declined more than 300 feet between LAFB 
and the White Tank Mountains. Groundwater flow near these areas has been redirected 
toward these cones of depression (Anderson 1986). Groundwater elevations are shown on 
Figure 3.15-2. 

Groundwater Level Trends 
In response to the continuing decline of groundwater levels, the Groundwater Management 
Code was passed by the Arizona Legislature in 1980 to eliminate severe ground-water 
overdraft and to provide a means for allocating Arizona’s limited ground-water resources. As 
a result of the Groundwater Management Code, the ADWR and the Phoenix AMA were 
established. A principal goal of the Phoenix AMA is to reduce ground-water pumping by 
2025 to a quantity that is equal to or less than the quantity being recharged. 

ADWR maintains a statewide network of water level index wells for monitoring groundwater 
conditions. Static water levels are measured annually in the index wells and are stored in the 
GWSI database (ADWR 2011). A review of the GWSI database indicates that there are eight 
index wells located in the Study Area (Figure 3.15-2). Groundwater levels at most of the 
index wells show slightly increasing or decreasing trends. The increase or decrease in water 
level over time at these wells is 15 feet or less. 

Groundwater Quality 
Two major trends in water use and land use have affected ground-water quality in the Salt 
River Valley. The first occurred from the 1870s until the 1920s when irrigated agriculture 
replaced native vegetation. The second is the rapid population increase in metropolitan 
Phoenix and the accompanying conversion of agricultural and desert land to urban land 
(Cordy et al. 1998). Groundwater quality along the Proposed Action route and other Action 
Alternative routes is not well defined due to a lack of reliable water quality data. 
Groundwater quality does not appear to have been influenced by agricultural irrigation or 
agricultural recharge as large-scale farms do not appear to exist along the corridor. Most of 
the groundwater wells along the route appear to be exempt wells associated with residential 
use. Groundwater quality data available from the few wells in the Study Area indicate that 
arsenic and fluoride concentrations in groundwater have equaled or exceeded drinking water 
standards. These constituents are likely naturally occurring as they commonly exceed 
applicable standards in other parts of the region. 
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3.15.2.3 Groundwater Use 
Review of the ADWR (2011) Wells 55 database, indicates that most of the permitted wells 
within and adjacent to the Proposed Action route and other Action Alternative routes are 
classified as exempt. An exempt well has a maximum permitted pumping capacity of 35 
gpm. Most exempt wells are used for residences and are more than adequate for household 
use. Other uses of exempt wells include non-irrigation purposes, non-commercial irrigation 
of less than two acres of land, and watering stock. In AMAs, new exempt wells used for non-
residential purposes can withdraw a maximum of 10 acre-feet per year. Figure 3.15-2 shows 
the municipal water service areas in the Study Area. The municipal water suppliers in the 
Study Area include Circle City, Chaparral Water Company, City of Peoria, Beardsley Water 
Company, West End Water Company, and Town of Buckeye. Municipal water is generally 
supplied from groundwater well fields. Figure 3.15-2 also shows the non-exempt 
groundwater wells in the Study Area. Non-exempt wells have a permitted pumping capacity 
that exceeds 35 gpm. Non-exempt wells include municipal, residential development, 
industrial, and irrigation water supply wells. 

3.16 WILDLIFE RESOURCES, INCLUDING SPECIAL-STATUS 
WILDLIFE AND MIGRATORY BIRDS 

The information provided in the following subsections is taken from a report titled 
Environmental Resource Report for Biological Resources Sun Valley to Morgan 500/230kV 
Transmission Line Project (URS 2012i). The contents of that report are used essentially 
verbatim below, and without specific reference. Further, references made in that report are 
repeated herein without independent review. 

3.16.1 Laws, Ordinances, Regulations, and Standards 
Bald and Golden Eagle Protection Act (BGA) of 1940 (16 USC §§ 668-668d, 54 Stat. 250, as 
amended; and PL 95-616 (92 Stat. 3114) - Prohibits anyone, without a permit issued by the 
Secretary of Interior, from “taking” bald or golden eagles, including their parts, nests, or 
eggs. The Act defines “take” as to “pursue, shoot, shoot at, poison, wound, kill, capture, trap, 
collect, molest, or disturb.” 

Endangered Species Act of 1973 - (ESA; PL 85-624; 16 USC §§ 661, 664, 1008): Federal 
agencies are required to consult with the USFWS to ensure that actions they authorize do not 
jeopardize the continued existence of any listed species, result in the destruction or 
modification of critical habitat, or cause a “take” (to harass, harm pursue, hunt, shoot, wound, 
kill, trap, capture, or collect) of any listed species.  

Migratory Bird Treaty Act of 1918 - (16 USC §§ 703-712, as amended): Established a 
federal prohibition to “pursue, hunt, take, capture, kill, attempt to take, capture, or kill, 
possess, offer for sale, sell, offer to purchase, purchase, deliver for shipment, cause to be 
shipped, deliver for transportation, transport, cause to be transported, carry, or cause to be 
carried by any means whatever, receive for shipment, transportation or carriage, or export, at 
any time, or in any manner, any migratory bird, …. or any part, nest, or egg of any such 
bird.” 
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Responsibilities of Federal Agencies to Protect Migratory Birds - (EO 13186): States that 
each federal agency taking actions that have, or are likely to have, a measurable negative 
effect on migratory bird populations is directed to develop and implement, within two years, 
a Memorandum of Understanding (MOU) with the USFWS that shall promote the 
conservation of migratory bird populations. 

American Indian Tribal Rights, Federal-Tribal Trust Responsibilities, and the ESA - (June 5, 
1997; Secretarial Order 3206): Establishes that federal agencies (DOI, NOAA) shall be 
responsible for 1) working directly with tribes to promote healthy ecosystems, 2) recognizing 
that Indian lands are not subject to the same controls as federal public lands, 3) assisting 
tribes in developing programs to promote healthy ecosystems, and 4) being sensitive to 
Indian culture, religion, and spirituality. 

BLM Manual 6840 Special Status Species Management – (Dec. 12, 2008; BLM 2008c) 
Provides policy and guidance for the conservation of BLM special status species and the 
ecosystems upon which they depend on BLM-managed lands. BLM special status species 
are: (1) species listed or proposed for listing under the ESA, and (2) species requiring special 
management consideration to promote their conservation and reduce the likelihood and need 
for future listing under the ESA, which are designated as Bureau sensitive by the State 
Director(s). All Federal candidate species, proposed species, and delisted species in the 5 
years following delisting will be conserved as Bureau sensitive species. The objectives of the 
BLM special status species policy are 1) to conserve and/or recover ESA-listed species and 
the ecosystems on which they depend so that ESA protections are no longer needed for these 
species; and 2) to initiate proactive conservation measures that reduce or eliminate threats to 
Bureau sensitive species to minimize the likelihood of and need for listing of these species 
under the ESA.  

3.16.2 Field Reconnaissance 
Data collection and assessment utilized a rapid ecological assessment methodology first 
developed by The Nature Conservancy and applied to a range of other applications (Ruediger 
and Lloyd 2003). Inventory of the biological resources involved documenting the distribution 
of habitat types, special status species, specialty resources, and wildlife species in the Study 
Area. Data also were obtained from published secondary sources, electronic online queries 
through the AGFD (AGFD 2006, 2010) and USFWS (USFWS 2008, 2011), and field 
verification using field reconnaissance.  

Field reconnaissance was conducted during November 2007 and May 2008 for the Certificate 
of Environmental Compatibility application studies associated with this Project and again 
during October 2011 to verify and ground-truth the biological resources in the Study Area. 
Field reconnaissance during October 2011 concentrated on BLM lands north of SR 74, the 
Hieroglyphic Mountains, Agua Fria River, and larger washes in the vicinity of the Proposed 
Action route, Alternative 2, and western portion of Alternative 3. Plant and wildlife species 
observed were noted throughout the course of the field reconnaissance. 

Prior to field reconnaissance, initial data relating to the distribution of special status species 
and species of concern occurring or likely to occur in the Study Area were collected from 
agency lists. Lists of federal, state, and agency listed species and designated critical habitat 
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potentially occurring in the Study Area were obtained from the USFWS (USFWS 2008, 
2011) and AGFD (AGFD 2006, 2010).  

3.16.3 General Wildlife 
The diversity of animal species in the Study Area is high and reflects the diverse plant 
resources, topography, varied substrates, and the network of xeric desert washes surrounding 
the Study Area. Approximately 248 vertebrate species could occur along the Proposed 
Action route and other Action Alternative routes or nearby surrounding area. These species 
are tabulated taxonomically according to general habitat type in Appendix A of the 
Biological Resources Report (URS 2012i). 

Lists of general wildlife species likely to occur within the Study Area were gathered from the 
best available published sources that focus on ecology and distributional biology of those 
groups of organisms. These included reptiles, amphibians, birds, and mammals. During field 
reconnaissance, the habitats for these species were evaluated and ground-truthed, and any 
wildlife or signs thereof were recorded. Species, likely to occur in the Study Area, organized 
by appropriate habitat, are presented in the sections that follow. 

Wildlife of Creosote-White Bursage Deserts crub Communities 
Amphibians  
Amphibians typically occurring in this community include the Arizona toad (Bufo 
microscaphus) and Couch’s spadefoot toad (Scaphiopus couchii). The number of species is 
limited because of the lack of surface water associated with this habitat. 

Reptiles  
A number of reptiles typically inhabit this vegetation community. Typical species include the 
long-nosed leopard lizard (Gambelia wislizenii), desert iguana (Dipososaurus dorsalis), 
desert spiny lizard (Sceloporus magister), tiger whiptail lizard (Aspidoscelis tigris), desert 
horned lizard (Phrynosoma platyrhinos), glossy snake (Arizona elegans), nightsnake 
(Hypsiglena torquata), common king snake (Lampropeltis getula), Sonoran whipsnake 
(Masticophis bilineatus), gopher snake (Pituophis catenifer), sidewinder (Crotalus cerastes), 
and Mojave rattlesnake (Crotalus scutulatus). This habitat can provide historic movement 
areas for the desert tortoise (Gopherus agassizi), but the Sonoran paloverde-mixed cacti 
desert scrub vegetation community is its preferred habitat in Arizona (Brennan 2008).  

Birds 

Widespread generalist birds like the turkey vulture (Cathartes aura), golden eagle (Aquila 
chrysaetos), red-tailed hawk (Buteo jamaicensis), American kestrel (Falco sparverius), 
common ground dove (Columbina passerina), burrowing owl (Athene cunicularia), northern 
mockingbird (Mimus polyglottos), and western meadowlark (Sturnella neglecta) could be 
found in this habitat type as well as arid habitat specialists that would include the white-
winged dove (Zenaida asiatica), greater roadrunner (Geococcyx californianus), western 
kingbird (Tyrannus verticalis), Say’s phoebe (Sayornis saya), and black-throated sparrow 
(Amphispiza bilineata) (Corman and Wise-Gervais 2005).  
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Mammals 
Typical mammals in this habitat include the desert cottontail (Sylvilagus audubonii), black-
tailed jackrabbit (Lepus californicus), Botta’s pocket gopher (Thomomys bottae), little pocket 
mouse (Perognathus longimembris), Sonoran desert pocket mouse (Chaetodipus 
penicillatus), desert kangaroo rat (Dipodomys deserti), desert woodrat (Neotoma lepida), 
cactus mouse (Peromyscus eremicus), collared peccary (Tayassu tajacu), coyote (Canis 
latrans), bobcat (Lynx rufus), kit fox (Vulpes macrotis), and badger (Taxidea taxus). Between 
17 and 21 species of bats could forage in this habitat, but roost sites other than human 
dwellings are not available in creosotebush-white bursage vegetation (summary derived from 
Hoffmeister 1986). 

Wildlife of Sonoran Paloverde-Mixed Cacti Desert scrub 
Wildlife species that include widespread generalists, rock-dwelling specialists, and cavity 
nesters are typical inhabitants of this habitat type.  

Reptiles 
Typical reptiles may include the western banded gecko (Coleonyx variegates), Gila monster 
(Heloderma suspectum), Great Basin collared lizard (Crotaphytus bicinctores), long-nosed 
leopard lizard (Gambelia wislizenii), chuckwalla (Sauromalus ater), desert spiny lizard 
(Sceloporus magister), tiger whiptail (Aspidoscelis tigris), nightsnake (Hypsiglena torquata), 
common king snake (Lampropeltis getula), gopher snake (Pituophis melanoleucus), Sonoran 
coral snake (Micruroides euryxanthus), western diamondback (Crotalus atrox), black-tailed 
rattlesnake (Crotalus molossus), and desert tortoise (Brennan 2008).  

Birds 

Birds typically found in this habitat type include the turkey vulture (Cathartes aura), golden 
eagle (Aquila chrysaetos), red-tailed hawk (Buteo jamaicensis), American kestrel (Falco 
sparverius), common ground dove (Columbina passerina), barn owl (Tyto alba), great 
horned owl (Bubo virginianus), western meadowlark (Sturnella neglecta), Harris’ hawk 
(Parabuteo unicinctus), Gambel’s quail (Callipepla gambelii), white-winged dove (Zenaida 
asiatica), greater roadrunner (Geococcyx californianus), elf owl (Micrathene whitneyi), 
lesser nighthawk (Chordeiles acutipennis), Gila woodpecker (Melanerpes uropygialis), 
western kingbird (Tyrannus verticalis), ash-throated flycatcher (Myiarchus cinerascens), 
Say’s phoebe (Sayornis saya), cactus wren (Campylorhynchus brunneicapillus), curve-billed 
thrasher (Charadrius vociferus), Bendaire’s thrasher (Toxostoma curvirostre), phainopepla 
(Phainopepla nitens), pyrruloxia (Cardinalis sinuatus), black-throated sparrow (Amphispiza 
bilineata), and Scott’s Oriole (Icterus parisorum) (Corman and Wise-Gervais 2005).  
Mammals 
Mammalian species typical of this habitat type include the desert cottontail (Sylvilagus 
audubonii), round-tailed ground squirrel (Spermophilus tereticaudus), Harris’ antelope 
ground squirrel (Ammospermophilus harrisii), rock pocket mouse (Chaetodipus intermedius), 
Merriam’s kangaroo rat (Dipodomys merriami), white throated woodrat (Neotoma albigula), 
desert woodrat (Neotoma lepida), cactus mouse (Peromyscus eremicus), collared peccary 
(Tayassu tajacu), mule deer (Odocoileus hemionus), coyote (Canis latrans), bobcat (Lynx 
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rufus), cougar (Puma concolor), ringtail (Bassariscus astutus), and western spotted skunk 
(Spilogale gracilis). Between 17 and 21 species of bats could forage in this vegetation 
community or locate roost sites in mountainous terrain coincident with the Sonoran 
paloverde mixed-cacti desert scrub (derived from accounts in Hoffmeister 1986). 

Wildlife of North American Warm Desert Riparian Woodland 
Although riparian communities are limited in the Study Area, they are typically highly 
productive and support a high diversity of mammals, birds, insects, and reptiles that make 
use of the abundant shade, water, and food resources. These areas are important ecological 
centers for wildlife and are particularly critical during periods of drought, which are frequent 
in the region. Due to the available water resources, moderate temperature, and abundant food 
resources, both plant and animal species diversity tends to be highest in riparian habitats in 
the desert environments of Arizona.  

Amphibians  
Riparian habitats in the Study Area could support concentrated wildlife activity. Areas with 
semi-permanent surface water on the Agua Fria River would be the most likely area to find 
potential amphibian species like the Arizona toad (Bufo microscaphus) and lowland leopard 
frog (Rana yavapaiensis).  

Reptiles 
Reptiles unique to riparian communities and potential inhabitants along the Agua Fria River 
where there is perennial surface water include the painted turtle (Chrysemys picta), Sonoran 
mud turtle (Kinosternon sonoriense), and spiny softshell (Apalone spinifera). Typical snakes 
would include the common king snake (Lampropeltis getula) and black-necked garter snake 
(Thamnophis cyrtopsis).  

Birds 
A wildlife biologist from URS observed the bird fauna along the riparian zone of the Agua 
Fria River, from an outlying access road, in May 2008. Several species were identified by 
sight or song during this visit. These species included the ash-throated flycatcher (Myiarchus 
cinerascens), Bell’s vireo (Vireo bellii), mourning dove (Zenaida macroura), song sparrow 
(Melospiza melodia), yellow warbler (Dendroica petechia), and yellow-breasted chat (Icteria 
virens). Other birds found in riparian areas in this part of Arizona, and potentially found 
along the Agua Fria River, include the willow flycatcher (Empidonax traillii), verdin 
(Auriparus flaviceps), bushtit (Psaltriparus minimus), Lucy’s warbler (Vermivora luciae), 
and thicket-loving sparrows (Family: Emberizidae).  

Mammals 
No riparian-specific mammals occur in this part of Arizona, but the number of bat species in 
the Study Area predictably would be highest along the Agua Fria River within riparian 
habitat. Twelve to 17 species of bat could frequent the riparian habitat along the Agua Fria 
River. Larger game mammals that require available drinking water likely depend greatly on 
this riparian community. Some of these species include the coyote (Canis latrans), bobcat 
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(Lynx rufus), striped-skunk (Mephitis mephitis), and possibly the mule deer (Odocoileus 
hemionus). 

3.16.4 Threatened, Endangered, and Special-status Species 
Data were gathered from the USFWS, BLM, and AGFD to develop a list of special status 
wildlife species that could occur within the Study Area. Aerial photographs, Southwest 
ReGAP land cover data, soils, and topography data also were reviewed to determine the 
locations of biologically sensitive areas. 

With the aid of Geographic Information System (GIS) data, digitized versions of the Study 
Area were overlain on maps depicting land cover, vegetation communities, topography, 
landforms, and, where available, optimal habitats for special status species. From the species 
data and the associated environmental data, the Study Area was assessed to determine where 
suitable habitat is present for each species. The potential for occurrence of special status 
species in the Study Area was evaluated based on (1) pertinent scientific literature, (2) 
qualitative comparisons between the known habitat requirements of each species and biotic 
and abiotic conditions found in the Study Area, and (3) field reconnaissance. 

Results indicated that suitable habitat exists for 19 special status wildlife species within the 
Study Area. Examination of the local ecology and habitats within the Study Area indicated 
that adequate habitat, food, and shelter exist in order to support individuals or local 
populations of these species. The details of the legal protection, habitat requirements, habitat 
suitability, and distributions of these species are described in Table 3.16-1. 

From this list, only the southwestern willow flycatcher (Empidonax traillii extimus) and 
Sonoran desert tortoise have federal listing status under the ESA. The southwestern willow 
flycatcher is listed as an endangered species. The Sonoran desert tortoise is listed as a 
candidate species. The bald eagle (Haliaeetus leucocephalus) and golden eagle are protected 
under the BGA. The remaining species include BLM sensitive species, USFWS species of 
concern, and state species of concern. 
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Table 3.16-1 Special Status Wildlife Species 

SPECIES STATUS HABITAT REQUIREMENTS HABITAT SUITABILITY 

AMPHIBIANS 

Lowland leopard frog  
Rana yavapaiensis 

ESA-SC 
WSCA 

A habitat generalist that inhabits 
aquatic systems from desert 
grasslands to piñon-juniper 
woodlands. Breeds in a variety 
of natural and man-made aquatic 
systems in both still water and 
running water habitats. 

Suitable habitat in Study Area. Species has 
been documented on both the Agua Fria and 
Hassayampa rivers in Study Area. There is 
a AGFD HDMS record of occurrence 
within three miles (five kilometers) of the 
Proposed Action route or other Action 
Alternative routes (refer to Appendix D of 
the Biological Resources Report; URS 
2012i).  

REPTILES 
Sonoran desert tortoise 
Gopherus agassizii 
(morfakai) 

ESA-C 
WSCA 

Found in bajadas and rocky 
slopes of Sonoran desert scrub at 
elevations up to 5,330 feet 
(1,625 meters). 

Suitable habitat in Study Area. Species has 
been documented in parts of the Study 
Area. Records are concentrated in or near 
the southern extension of the Hieroglyphic 
Mountains, and along the Hassayampa 
River, and in bajadas surrounding these 
areas. There is a AGFD HDMS record of 
occurrence within three miles (five 
kilometers) of the Proposed Action route or 
other Action Alternative routes (refer to 
Appendix D of the Biological Resources 
Report; URS 2012i). Species could be 
encountered along the Proposed Action 
route paralleling the Hassayampa River and 
the southern end of the Hieroglyphic 
Mountains and surrounding bajadas that 
include the Proposed Action route and 
Action Alternative routes. 

Arizona chuckwalla 
Sauromalus ater 
(Arizona population) 

ESA-SC 
 

Predominantly found near cliffs, 
boulders or rocky slopes with 
rocks for basking and rock 
crevices for shelter. Can be 
found in rocky deserts, lava 
flows, hillsides, and outcrops. 
Creosotebush occurs throughout 
most of range. 

Suitable habitat in Study Area where rocky 
hills or mountains with crevices or boulders 
exist. Most likely to occur in the 
Hieroglyphic Mountains along the Proposed 
Action route and Action Alternative routes. 

Reticulate Gila monster 
Heloderma suspectum 
suspectum 

State 
Protected 

Most common in undulating 
rocky foothills, bajadas, and 
canyons. Less frequent or absent 
on open sandy plains. 

Suitable habitat in Study Area where rocky 
hills or mountains with crevices or boulders 
exist. Most likely to occur in the 
Hieroglyphic Mountains along the Proposed 
Action route and Action Alternative routes. 
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SPECIES STATUS HABITAT REQUIREMENTS HABITAT SUITABILITY 

BIRDS 
Snowy egret  
Egretta thula  

WSCA Found in marshes, lakes, ponds, 
lagoons, mangroves and shallow 
coastal habitats. 

Limited suitable habitat in Study Area. 
Species has been documented near Study 
Area around the Hassayampa River 
Preserve and could potentially occur along 
the Agua Fria River. The species could 
occur occasionally where the Proposed 
Action route intersects the Agua Fria River. 

Golden eagle 
Aquila chrysaetos 

BLM-S 
BGA 

Usually found in open country 
especially in hilly or 
mountainous regions. They nest 
on rock ledges, cliffs, or in large 
trees. In Arizona they are found 
in mountainous areas and are 
virtually vacant after breeding in 
some desert areas. 

Limited suitable habitat in the Hieroglyphic 
Mountains. Undeveloped areas within the 
Study Area may serve as foraging habitat or 
perch sites. The species could be expected 
occasionally anywhere along the Proposed 
Action route or Action Alternative routes. 

Bald eagle  
Haliaeetus 
leucocephalus 
 

ESA-SC 
BLM-S 
WSCA 
BGA 

Large trees or cliffs near water 
with abundant prey. Elevational 
range varies statewide. 

Suitable habitat in the Study Area. Resident 
breeding species at Lake Pleasant. There is 
a AGFD HDMS record of occurrence 
within three miles (five kilometers) of the 
Proposed Action route or other Action 
Alternative routes (refer to Appendix D of 
the Biological Resources Report; URS 
2012i). 

Ferruginous hawk 
Buteo regalis 

ESA-SC 
BLM-S 
WSCA 

Found in open country in 
scrublands and grasslands. 
Winters in similar habitats and 
agricultural areas throughout the 
state. 

Suitable habitat for overwintering occurs 
throughout most of the Study Area outside 
of mountainous areas. The species could be 
expected as a rare winter species or migrant 
along the Proposed Action route or Action 
Alternative routes from the Sun Valley 
Substation to the southern extension of the 
Hieroglyphic Mountains. 

American peregrine 
falcon Falco 
peregrinus anatum  

ESA-SC 
BLM-S 
WSCA 

Found wherever sufficient prey 
is near cliffs and open expanses. 
Optimum peregrine habitat for 
roosting includes steep, sheer 
cliffs overlooking woodlands, 
riparian areas, or other habitats 
supporting abundant avian prey 
species. 

Limited suitable habitat in Hieroglyphic 
Mountains. Roosting habitat for the species 
has been documented on Hassayampa River 
in nearby Yavapai County. The species 
could be expected occasionally anywhere 
along the Proposed Action route or Action 
Alternative routes outside the breeding 
season.  
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SPECIES STATUS HABITAT REQUIREMENTS HABITAT SUITABILITY 

Western burrowing owl 
Athene cunicularia 
hypugaea  

ESA-SC 
BLM-S 

Habitat is variable in open, well-
drained grasslands, steppes, 
deserts, prairies, and agricultural 
land. Often associated with 
burrowing mammals. 
Sometimes nest in open areas 
near human habitation such as 
vacant lots, golf courses, or 
airports. Often found in 
agricultural land in Maricopa 
County. 

Suitable habitat throughout most of Study 
Area outside of rocky or mountainous areas. 
Species has been documented immediately 
east and south of the Study Area in the 
Phoenix metropolitan area. There is a 
AGFD HDMS record of occurrence within 
three miles (five kilometers) of the 
Proposed Action route or other Action 
Alternative routes (refer to Appendix D of 
the Biological Resources Report; URS 
2012i). Species most likely to occur along 
the Proposed Action route from Sun Valley 
Substation to about US 60, but could occur 
along washes east of this to the southern tail 
of the Hieroglyphic Mountains. 

Southwestern willow 
flycatcher 
Empidonax traillii 
extimus 

ESA-LE 
WSC 

Obligate of riparian habitats 
with dense canopy cover, a large 
volume of foliage, and surface 
water during midsummer. 
Avoids riparian areas found in 
steep, closed canyons. 

Suitable habitat occurs in riparian forest on 
Agua Fria River between Lake Pleasant and 
SR 74. Species documented in this area in 
2004 and 2005 and seems to be occupied 
intermittently (BLM 2010c, Ellis et al. 
2008). USFWS is proposing critical habitat 
at the Hassayampa River Preserve. There is 
a AGFD HDMS record of occurrence 
within three miles (five kilometers) of the 
Proposed Action route or other Action 
Alternative routes (refer to Appendix D of 
the Biological Resources Report; URS 
2012i). 

LeConte’s thrasher 
Toxostoma lecontei 

BLM-S Occurs in sparse creosote 
bursage desert scrub with widely 
spaced vegetation and little 
vertical structure. 

Potential habitat occurs along the Proposed 
Action route in the vicinity of the 
Hassayampa River from the Sun Valley 
Substation to about US 60. Breeding bird 
survey records indicate the Study Area may 
be slightly outside the range of this species 
(Corman and Wise-Gervais 2005). 

Belted kingfisher 
Megaceryle alcyon 

WSCA Occurs along perennial sources 
of water that are relatively clear. 

Limited suitable habitat occurs along the 
Agua Fria River. While no perennial water 
occurs in the Agua Fria River within the 
Study Area, there are ephemeral flows, 
which could provide limited foraging 
habitat along the Proposed Action route or 
other Action Alternative routes that cross 
the Agua Fria River. 
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SPECIES STATUS HABITAT REQUIREMENTS HABITAT SUITABILITY 

MAMMALS 
California leaf-nosed 
bat Macrotus 
californicus  

ESA-SC 
BLM-S 
WSCA 

Found in arid Sonoran desert 
scrub habitats with roost sites 
including caves and mines. 
Forages through matrix of 
shrubs, often gleaning prey from 
shrubs or ground. 

Suitable habitat for foraging, but limited for 
roosting. Species has been documented at 
several localities throughout Study Area. 
There is a AGFD HDMS record of 
occurrence within three miles (five 
kilometers) of the Proposed Action route or 
other Action Alternative routes (refer to 
Appendix D of the Biological Resources 
Report; URS 2012i). Species expected to 
forage anywhere along the Proposed Action 
route or other Action Alternative routes. 

Cave myotis  
Myotis velifer 

ESA-SC 
BLM-S 

Arid lower elevations usually 
around high cliffs and rugged 
rock outcrops from desert scrub 
to mid-elevation woodlands. 
Roosts in caves, mines during, 
and human built structures 
during the day.  

Suitable habitat for foraging, but limited for 
roosting. Species has been documented in 
the northern part of the Study Area. There is 
a AGFD HDMS record of occurrence 
within three miles (five kilometers) of the 
Proposed Action route or other Action 
Alternative routes (refer to Appendix D of 
the Biological Resources Report; URS 
2012i). Species is expected to forage 
anywhere along the Proposed Action route 
or other Action Alternative routes. Potential 
roost sites may occur in the southern tail of 
the Hieroglyphic Mountains near the 
Proposed Action route and Action 
Alternative routes. 

Western red bat  
Lasiurus blossevillii  

WSCA Occurs in riparian and other 
wooded areas. Roosts by day in 
trees. May travel away from 
these habitats while foraging. 

Limited suitable habitat in Study Area. A 
likely resident in urbanized areas south and 
east of Study Area and riparian corridors 
along Agua Fria River. There is a AGFD 
HDMS record of occurrence near Lake 
Pleasant within about four miles (6.4 
kilometers) of the Proposed Action route or 
other Action Alternative routes (refer to 
Appendix D of the Biological Resources 
Report; URS 2012i). Species could forage 
and roost where the Agua Fria intersects the 
Proposed Action route or Alternative 2.  
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SPECIES STATUS HABITAT REQUIREMENTS HABITAT SUITABILITY 

Western yellow bat  
Lasiurus xanthinus  

WSCA Habitat requirements are not 
well-known. Most often found 
roosting in palm trees, but will 
also utilize broad-leaved 
deciduous trees and tall yuccas 
(i.e., Joshua trees) as roost sites. 
Is likely a habitat generalist 
otherwise. Found in both native 
and human-influenced habitats. 

Suitable habitat in Study Area. Species is a 
likely resident in urbanized areas on the 
southeastern border of Study Area and in 
riparian corridors with developed woodland 
along Agua Fria River, but it likely is a 
transient elsewhere in Study Area. Species 
could forage or roost where the Agua Fria 
intersects the Proposed Action route or 
other Action Alternative routes.  

Greater western mastiff 
bat 
Eumops perotis 
californicus 

ESA-SC 
BLM-S 

Roosts in crevices in cliffs, large 
boulders, and occasionally in 
buildings. Forages in canyons 
and open desert scrub at 
hundreds to thousands of feet 
above the ground. 

Suitable habitat for foraging, but limited for 
roosting. Potential roost habitat in 
Hieroglyphic Mountains. Species 
documented from greater Phoenix-
metropolitan area. Species is expected to 
forage anywhere along the Proposed Action 
route or other Action Alternative routes. 
Limited roost habitat occurs in the southern 
tail of the Hieroglyphic Mountains near the 
Proposed Action route and Alternative 2. 

Big free-tailed bat 
Nyctinomops macrotis 

ESA-SC Roosts in crevices in cliffs and 
canyons and occasionally in 
buildings. Occurs in Sonoran 
desert scrub, piñon-juniper 
woodlands, and conifer forests 
dominated by ponderosa pine or 
Douglas fir. 

Potential habitat for foraging occurs 
throughout the Study Area. Limited roost 
habitat occurs in the Hieroglyphic 
Mountains. Species is expected to forage 
anywhere along the Proposed Action route 
or other Action Alternative routes. Limited 
roost habitat occurs in the southern tail of 
the Hieroglyphic Mountains near the 
Proposed Action route and Alternative 2. 

Notes:  
BLM = Bureau of Land Management; ESA = Endangered Species Act  
Status Definitions: ESA: C = candidate; SC = species of concern. BLM: S = sensitive. BGA = Bald and Golden Eagle Protection 
Act. State of Arizona: WSCA = wildlife of special concern in Arizona. Habitat Suitability Definitions: Suitable habitat = habitat is 
large enough and has the qualities required by the species; Limited suitable habitat = habitat has the qualities required by the 
species, but may be too small to support the species. 
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3.16.4.1 Southwestern Willow Flycatcher 
Southwestern willow flycatcher habitat is found in riparian forest/woodland vegetation along 
the Agua Fria River downstream of Waddell Dam. At the Agua Fria River, the Proposed 
Action route crosses south of riparian forests/woodlands adjacent to permanent or semi-
permanent water in the Agua Fria River. Next to the Proposed Action route, the riparian 
forest/woodland is continuous in the 2,000 feet (610 meters) north of SR 74, but it is 
intermittent in the 1,500 feet (460 meters) south of SR 74. The terrain includes an incised 
arroyo or canyon that confines the riparian vegetation. Uplands along this segment have 
Sonoran paloverde-mixed cacti vegetation. The Alternative 3 route crosses the Agua Fria 
River about two miles (three kilometers) south of SR 74 at a point where surface water is 
absent or infrequent, and the surrounding vegetation and habitats differ little between the 
uplands and the river channel. Non-breeding residential adult southwestern willow 
flycatchers were detected in 2004 and 2006 in the expanse of riparian forest/woodland 
downstream of the Waddell Dam (refer to Table 3.16-2). 

Along the Hassayampa River, suitable habitat for the southwestern willow flycatcher is 
found near Wickenburg, Arizona at the Hassayampa River Preserve operated by the Nature 
Conservancy. The Proposed Action route is located closest to the Hassayampa River at the 
Sun Valley Substation, located approximately 20 miles (32 kilometers) south of the 
Hassayampa River Preserve. At the closest point, the Proposed Action route is located within 
10 miles (16 kilometers) of the Hassayampa River Preserve (refer to Figure 3.16-1). Nesting 
southwestern willow flycatchers have been detected from the Hassayampa River Preserve 
(refer to Table 3.16-2). 

Southwestern willow flycatcher migration habitat is believed to occur primarily along 
riparian corridors. The Agua Fria and Hassayampa Rivers are likely migration corridors to 
breeding habitat north of the Study Area (Ellis et al. 2008). 

AGFD conducted surveys at the Agua Fria River near Waddell Dam and Hassayampa River 
at the Hassayampa River Preserve. The survey results are summarized in Table 3.16-2. 

The USFWS is proposing to revise critical habitat for the southwestern willow flycatcher. 
Within the Study Area, the proposed revision identifies the Hassayampa River at the 
Hassayampa River Preserve, approximately 5-10 miles northwest of the ROW where it 
crosses US 60, as critical habitat (refer to Figure 3.16-1). The 2005 critical habitat 
designation remains in effect during the current rulemaking process, which is anticipated to 
be completed in 2012. Under the 2005 critical habitat designation, critical habitat is not found 
within the Study Area. 



 
3-188 APS Sun Valley to Morgan 500/230kV Transmission Line Project   

Draft Environmental Impact Statement and 
October 2012 Draft Resource Management Plan Amendment 

 

Table 3.16-2 AGFD Southwestern Willow Flycatcher Survey Results 

SITE 
NAME YEAR NO. 

SURVEYS 

COUNTS 

RESIDENT 
ADULTS TERR PAIRS NESTS UNK MIGRANTS 

Agua Fria 
River: 
Waddell 
Dam and 
Morgan 
City 

1999 1 0 0 0 0 0 0 
2000 2 0 0 0 0 0 0 
2001 6 0 0 0 0 0 0 
2002 6 0 0 0 0 0 1 
2003 6 0 0 0 0 0 0 
2004 5 1 1 0 0 0 2 
2005 6 0 0 0 0 0 0 
2006 3 1 1 0 0 0 0 

Hassayampa 
River 
Preserve 

1993 2 0 0 0 0 0 0 
1994 2 0 0 0 0 0 0 
1996 4 0 0 0 0 0 0 
1997 3 2 1 1 1 0 0 
1998 3 4 3 1 1 0 0 
1999 3 2 2 0 0 0 1 
2000 1 0 0 0 0 3 0 
2001 5 0 0 0 0 0 0 
2002 2 4 3 1 0 0 0 
2003 3 2 2 0 0 0 0 

TERR = Territories; UNK = Unknown status 
Source: Ellis et al. 2008 

 
3.16.4.2 Sonoran Desert Tortoise 
The BLM has characterized desert tortoise habitat according to population density and 
suitability. This includes three classes. Category I habitat is essential for maintenance of 
large, viable populations; conflicts are resolvable; population density is medium to high or 
contiguous with medium or high density areas; and the population is increasing, stabilizing, 
or decreasing. Category II habitat may be essential to maintenance of viable populations; 
most conflicts are resolvable; population density is medium to high or low density and 
contiguous with medium or high density areas; and the population is stable or decreasing. 
Category III habitat is not essential to maintenance of viable populations; most conflicts are 
not resolvable; population density is low to medium and not contiguous with medium or high 
density areas; the population is stable or decreasing. Category II habitat occurs in the 
Hieroglyphic Mountains and is crossed by the Proposed Action route and Alternative 1 (refer 
to Figure 3.16-1). Category III habitat occurs largely south of SR 74 from the Morgan 
Substation to approximately 179th Avenue and is crossed by portions of Alternative 2 and 3 
(refer to Figure 3.16-1). 
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Table 3.16-3 summarizes desert tortoise habitat categories within the Proposed Action route, 
ACC-certificated route, and the other Action Alternative routes. To compare the Proposed 
Action route with other Action Alternatives routes, acreage calculations for each desert 
tortoise habitat category is provided in Table 3.16-3. 

Table 3.16-3 Acres of Desert Tortoise Habitat by Category within the Study Area 
 I II III 

Proposed Action route                                                     
(200 ft. ROW) 

0 135 192 

ACC-Certificated route 0 932 1,453 
Alternative 1                                                          
(200 ft. ROW and additional corridor) 

0 1,811 1,602 

Alternative 2 route                                             
(200 ft. ROW and additional corridor) 

0 0 1,279 

Alternative 3 route                                             
(200 ft. ROW) 

0 0 244 

Sub-alternative (200 ft. ROW) 0 0 0 
Primary Segment Common to All Action 
Alternatives (200 ft. ROW) 

0 0 0 

Source: AIDTT 1996. 
 
3.16.4.3 Bald Eagle 
Suitable habitat for the bald eagle is found in the Study Area. A resident breeding population 
can be found on the upper end of Lake Pleasant at the confluence of the Agua Fria River. 

The bald eagle nest enclosure zone is located five miles (eight kilometers) north of the 
Proposed Action route (refer to Figure 3.16-1). The AGFD Bald Eagle Management 
Program has conducted occupancy and reproductive assessments of the Lake Pleasant 
breeding population through nest monitoring and aerial survey since 1984 (AGFD 2011b, 
SWBEMC 2011). Results indicate that habitat use is concentrated along the Agua Fria arm of 
Lake Pleasant (SWBEMC 2011). In addition, studies of the movements and migratory 
patterns of Arizona bald eagles (Hunt et al. 1992, SWBEMC 2011) suggest that 
overwintering bald eagles and Arizona born juveniles pass through the Study Area in the 
vicinity of the Agua Fria River/Lake Pleasant and Hassayampa River. The most likely 
location where the bald eagle could occur, relative to the Proposed Action route or Action 
Alternative routes, would be along the riparian strand of vegetation on the north side of SR 
74. 

3.16.4.4 Golden Eagle 
Suitable habitat for the golden eagle is found in the Study Area. GIS models of golden eagle 
nesting substrate based on digital elevation models and contour data indicates potential 
nesting substrate is located in the Castle Hot Springs/Hells Canyon Wilderness and Vulture 
Mountains (refer to Figure 3.16-1). Occurrence, use, and movement of golden eagles in the 
Study Area are not well understood. Review of the AGFD HDMS database indicates no 
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record of golden eagles within three miles (five kilometers) of the Proposed Action route or 
other Action Alternative routes. AGFD is conducting golden eagle nest surveys in select 
locations in Arizona; however, surveys have not occurred in the Study Area. Undeveloped 
areas within the Study Area may provide foraging habitat or perch sites. 

3.16.4.5 Other Special Status Species 
Other special status species that are conservation priority species include the USFWS birds 
of conservation concern and species of greatest conservation need that are listed in the 
Arizona State Wildlife Action Plan (SWAP) (USFWS 2008, AGFD 2006). Fourteen of the 28 
species on the birds of conservation concern list that occur in the Sonoran Desert have 
potential to occur in the vicinity of the Study Area. Four of those—the bald eagle, peregrine 
falcon, burrowing owl, and LeConte’s thrasher—were described in Table 3.16-1. 

The prairie falcon (Falco mexicanus) nests on cliffs and forages in open shrublands and 
grasslands. Nesting habitat is limited to the Hieroglyphic Mountains or is absent altogether in 
the Study Area, and potential foraging habitat encompasses the entire Study Area. The 
nearest confirmed breeding record of the species is in the White Tank Mountains (Corman 
and Wise-Gervais 2005). 

The elf owl (Micrathene whitneyi) most often inhabits densely wooded dry desert washes, 
but also utilizes riparian gallery forests, and upland desert scrub with columnar cacti. 
Suitable habitat for the species occurs throughout the Study Area, with the most suitable 
habitat occurring along the Proposed Action route or Action Alternative routes east of US 60. 
The species is a probable breeder in the Study Area (Corman and Wise-Gervais 2005). 

Costa’s hummingbird (Calypte costae) is a seasonal breeding resident that is present in the 
Study Area from October to late May or early June (Corman and Wise-Gervais 2005). The 
species primarily utilizes upland Sonoran desert scrub and North American Warm Desert 
Wash habitats. The most suitable habitat for the species occurs along the Proposed Action 
route or Action Alternative routes east of US 60. 

The Gila woodpecker (Melanerpes uropygialis) and gilded flicker (Colaptes chrysoides) are 
relatively common and are year-round residents in the Study Area (Corman and Wise-
Gervais 2005). These species occur in upland Sonoran desert scrub with saguaros and in 
North American Warm Desert Wash habitats. These species were observed at several 
localities along or near the Proposed Action route in the southern tail of the Hieroglyphic 
Mountains during field reconnaissance of the Study Area. The most suitable habitat for these 
two species occurs along the Proposed Action route or Action Alternative routes east of US 
60. 

Bell’s vireo (Vireo belli) is a probable breeding resident in the Study Area. It most frequently 
occurs in North American Warm Desert Wash habitat and occasionally Sonoran desert 
upland vegetation (Corman and Wise-Gervais 2005). This species was observed during field 
reconnaissance north of SR 74 in riparian woodland along the Agua Fria River. Bell’s vireo 
could occur at the intersection of the Agua Fria River and the Proposed Action route. 

The crissal thrasher (Toxostoma crissale) is a non-migratory resident species of the 
Chihuahuan, Sonoran, and Mojave deserts. The species utilizes a variety of vegetation 
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communities, but consistently inhabits tall, dense brush and shrub thickets in dry desert 
washes, irrespective of the plant composition (Corman and Wise-Gervais 2005). Individuals 
have been encountered in mountain chaparral and oak-piñon-juniper woodlands in parts of 
Arizona (Corman and Wise-Gervais 2005). Crissal thrashers are a resident breeding species 
in the Study Area (Corman and Wise-Gervais 2005). The most suitable habitat for the crissal 
thrasher occurs at desert washes along the Proposed Action route or Action Alternative 
routes east of US 60. 

Lucy’s warbler (Oreothlypis luciae) is a breeding resident in the Study Area. It occurs in 
North American Warm Desert Wash habitat and occasionally upland Sonoran desert scrub 
(Corman and Wise-Gervais 2005). The most suitable habitat for the species occurs along the 
Proposed Action route or Action Alternative routes east of US 60. 

The yellow warbler (Dendroica petechia) is a possible breeding resident in the Study Area. It 
occurs in riparian woodlands and forests (Corman and Wise-Gervais 2005). This species was 
observed during field reconnaissance north of SR 74 in riparian woodland along the Agua 
Fria River. The yellow warbler could occur at the intersection of the Agua Fria River and the 
Proposed Action route. 

Lawrence’s goldfinch (Spinus lawrencei) is a potential irregular winter resident that could 
inhabit the Study Area during regional irruptions (Davis 1999). The species would inhabit 
open areas along river floodplains, agricultural areas, and other lowland habitats with 
abundant seeds (Davis 1999). Potential habitat occurs in much of the Study Area, particularly 
along the Agua Fria River. Other potential habitat areas could occur along washes that 
intersect the Proposed Action route between US 60 and the upland transition of the southern 
extent of the Hieroglyphic Mountains. 

Fourteen species of greatest conservation need in the SWAP potentially occur in the vicinity 
of the Study Area. All but two of these have been described already.  

The sage thrasher (Oreoscoptes montanus) is a likely winter resident in the Study Area. It 
uses semi-open habitats with scattered shrubs, desert scrub, and sagebrush (Reynolds et al. 
1999). Possible overwintering habitat occurs throughout the Study Area along the Proposed 
Action route and Action Alternative routes. 

The red-naped sapsucker (Sphyrapicus nuchalis) is a possible winter resident in the Study 
Area. It uses riparian woodlands, oak savanna, oak-juniper, pine-oak, and pure-oak woodland 
in mountains to approximately 5,600 feet in its winter range in Arizona (Walters et al. 2002). 
Suitable overwintering habitat occurs along the Agua Fria River between Lake Pleasant and 
SR 74. The red-naped sapsucker could occur at the intersection of the Agua Fria River and 
the Proposed Action route. 

3.16.5 Wildlife Linkages 
Wildlife linkages are continuous corridors of land that encompass swaths of native vegetation 
and undisturbed landscapes that maintain the ability of wildlife to move between large blocks 
of native habitats (Beier et al. 2006). Linkages can include larger wildlife corridors and 
smaller wildlife movement areas that include expanses of vegetation with a similar structure 
or plant composition (Beier et al. 2006). These include continuous mountainous areas, 
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washes, rivers, and valleys. Beier et al. (2006) identified and defined the parameters of a 
wildlife corridor northeast of the Study Area that connects between the Wickenburg 
Mountains and Vulture Mountains. The shortest distance between the Proposed Action route 
and this wildlife corridor is about 7.4 miles (11.9 kilometers). The terrestrial linkage could 
accommodate the mule deer, badger (Taxidea taxus), black-tailed jackrabbit, javelina 
(Tayassu tajacu), desert tortoise, and Gila monster (Beier et al. 2006). 

The major natural wildlife linkages in the Study Area are the Agua Fria River and 
Hassayampa River that facilitate movement of wildlife north and south through the Study 
Area. The land around the Hassayampa River remains largely undeveloped, and the 
connectivity remains largely intact along this wildlife corridor from the Vulture and 
Wickenburg Mountains in the north to the Maricopa Mountains, White Tank Mountains, 
Buckeye Hills, and Gila River in the south. The Agua Fria River remains largely in its natural 
state from Lake Pleasant to about Jomax Road, but it is surrounded by urban development 
south of Jomax Road to its confluence with the Gila River. However, the channel retains 
much of its native character and should remain functional as a corridor for many wildlife 
species. Lake Pleasant is a major obstruction to movement from the Study Area to places 
north along the Agua Fria River.  

Smaller washes between the Hassayampa River and Agua Fria River are important linkages 
between local habitat patches. These provide strands of vegetation that wildlife can use for 
forage and cover (Levick et al. 2008). During times when these washes carry ephemeral 
flow, these can help amphibians and aquatic reptiles to move between areas with permanent 
water (Levick et al. 2008). In addition to serving as movement areas, milder microclimates 
along wash corridors allow these areas to serve as primary habitat and foraging sites for some 
species and secondary habitat during droughts and heat waves for other species (Levick et al. 
2008). North American Warm Desert washes also are important cores of biodiversity in the 
desert (Levick et al. 2008). 

The CAP canal was identified as a wildlife linkage in the Arizona Wildlife Linkages 
Assessment (ADOT 2006). This manmade structure can serve as a movement corridor for 
some wildlife species along its east-west route. Bats and birds are the primary beneficiaries 
of the CAP canal as a wildlife linkage. Some terrestrial wildlife species with generalized 
habitat requirements also utilize this as a movement area. Yet the CAP Canal also prevents or 
inhibits movement of terrestrial wildlife from moving along historic north-south movement 
areas. 



CHAPTER 4  
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CHAPTER 4  ENVIRONMENTAL CONSEQUENCES 

4.1 INTRODUCTION  
This chapter presents the results of environmental impact analysis for the various resources 
introduced in Chapter 3 of this EIS.  

This chapter includes the following: 

Section 4.1 provides an introduction to the chapter and the definitions for terms used to 
describe environmental effects. 

Sections 4.2 through 4.16 discuss the environmental consequences for each resource and use 
brought forward for analysis. 

Sections 4.17 through 4.19 discuss irreversible and irretrievable commitments of resources, 
the relationship between short-term uses and long-term productivity of resources, and 
cumulative effects by resource. 

All figures referenced in the text of this chapter are found in the Figures section of Volume 
II. 

4.1.1 Impact Assessment 

The Proposed Action and Action Alternatives outlined in Chapter 2 may cause, directly or 
indirectly, changes in the human environment. This EIS assesses and analyzes these potential 
changes and discloses the effects to the decision-makers and public. This process of 
disclosure is one of the fundamental aims of NEPA. 

Many concepts and terms used when discussing impacts assessment may not be familiar to 
the average reader. The following sections attempt to clarify some of these concepts. 

4.1.1.1 Effects/Impacts 

The terms “effect” and “impact” are synonymous under NEPA. Effects may refer to 
ecological, aesthetic, historical, cultural, economic, social, or health-related phenomena that 
may be caused by the Proposed Action or Action Alternatives. Effects may be direct, 
indirect, or cumulative in nature. Cumulative effects are analyzed at the end of this chapter. 

4.1.1.2 Direct Effects 

A direct effect occurs at the same time and place as the action. Direct and indirect effects are 
discussed in combination under each affected resource. 

4.1.1.3 Indirect Effects 

Indirect effects are reasonably foreseeable effects that occur later in time or are removed in 
distance from the action. Direct and indirect effects are discussed in combination under each 
affected resource. 
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4.1.1.4 Mitigation for Impacts 

Where applicable, mitigation measures are proposed in this document. If residual effects 
remain after the mitigation is applied, those effects are described as well. Mitigation 
measures are means to address environmental impacts that are applied in the impact analysis 
to reduce intensity or eliminate the impacts. To be adequate and effective, CEQ rules (40 
CFR 1508.20) require that mitigation measures fit into one of five categories: 

(a) Avoiding the impact altogether by not taking a certain action or parts of an action; 

(b) Minimizing impacts by limiting the degree or magnitude of the action and its 
implementation; 

(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected 
environment; 

(d) Reducing or eliminating the impact over time by preservation and maintenance 
operations during the life of the action; or 

(e) Compensating for the impact by replacing or providing substitute resources or 
environments. 

4.1.1.5 Cumulative Effects 

Effects to a resource are cumulative when the effects from the Project are added to the effects 
(anticipated effects) from other past, present, or future projects in the cumulative effects area 
for the Project. The cumulative effects area may be larger than the direct effects area. 
Cumulative effects are discussed in detail in Section 4.19 below. 

4.1.1.6 Significance 

The word “significant” has a very particular meaning when used in a NEPA document.  

Significance is defined by CEQ as a measure of the intensity and context of the effects of a 
major federal action on, or the importance of that action to, the human environment. 
Significance is a function of the beneficial and adverse effects of an action on the 
environment. 

Intensity refers to the severity or level of magnitude of impact. Public health and safety, 
proximity to sensitive areas, level of controversy, unique risks, or potentially precedent-
setting effects are all factors to be considered in determining intensity of effect. This EIS will 
primarily use the terms Major, Moderate, Minor, or Negligible in describing the intensity of 
effects. 

Context means that the effect(s) of an action must be analyzed within a framework, or within 
physical or conceptual limits. Resource disciplines; location, type, or size of area affected 
(e.g., local, regional, national); and affected interests are all elements of context that 
ultimately determine significance. Both long- and short-term effects are relevant. 
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4.1.1.7 Indicators 

An impact indicator is an element or parameter used to determine change (and the intensity 
of change) in a resource. Impact indicators are the consistent currency used to determine 
change (and the intensity of change) in a resource. Working from an established existing 
condition (i.e., baseline conditions described in Chapter 3) this indicator would be used to 
predict or detect change in a resource related to causal effects of proposed actions. Use of the 
term “significant” when referring to effects indicates some threshold for a particular impact 
indicator is exceeded.  

4.1.2 Environmental Effect Categories 

The following environmental effect categories (Table 4.1-1) are presented to define relative 
levels of effect intensity and context and to provide a common language when describing 
effects. The definitions in the table below are general. Descriptors are specifically defined for 
certain resources when the general definitions presented in this table are inadequate. 

Table 4.1-1 Summary of Terms Used to Describe Effects in the EIS 

ATTRIBUTE OF EFFECT DESCRIPTION 

Magnitude (Intensity) 

Negligible  No measurable change in current conditions. 

Minor  A small, but measurable change in current conditions. 

Moderate 
An easily discernible and measurable change in 
current conditions. 

Major 
A large, easily measurable change in current 
conditions. 

Duration 
Short-term During construction up to 10 years. 

Long-term More than 10 years. 
Note: Descriptions are typical, but may vary by resource. 

4.1.3 Bradshaw-Harquahala Draft RMPA 

The Bradshaw-Harquahala RMP may be amended to allow the BLM to: 

• Establish a single-use utility corridor on BLM-managed public lands that would 
contain the transmission line ROW, and change the existing VRM Class designations 
on both sides of SR 74 (from Class III to Class IV) to allow for the utility corridor 
under the Proposed Action. 

• Establish a multiuse utility corridor 0.5-mile wide on BLM-managed public lands on 
the north side of SR 74 and also the entire key-shaped block of BLM-managed public 
lands south of SR 74 that would contain the ROW for the transmission line, and 
change the existing VRM Class designations of the area (from Class III to Class IV) 
to allow for the utility corridor under Alternative 1. 
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• Establish a multiuse utility corridor for the entire key-shaped block of BLM-managed 
public lands south of SR 74 and change the existing VRM Class designations of the 
area (from Class III to Class IV) to allow for the utility corridor under Alternative 2. 

Designating a multiuse utility corridor would identify the area where multiple future linear 
utilities could be developed. The locations for the utility corridors in the Bradshaw-
Harquahala RMP would be selected to minimize impacts to and from the affected 
environment.  

Amending the Bradshaw-Harquahala RMP to designate a new utility corridor and changing 
the VRM classification would not actually involve any ground disturbing activities, but 
would allow for ground disturbing activities to occur. Impacts from amending the plan to 
allow for designating a utility corridor could affect mineral resources, land use, 
socioeconomics, and other resources. Changing the VRM classification would affect the 
management of visual resources within the proposed utility corridor. These impacts are 
discussed under the corresponding sections below. Because amending the plan to allow 
designating a utility corridor would not immediately involve ground disturbance or 
development, this action would not directly or indirectly impact the remaining resources in 
the proposed corridor (air quality and climate change; geology, minerals and soils; 
paleontological resources; water resources; vegetation; wildlife; threatened, endangered, and 
sensitive species; range resources; recreation; cultural resources; public health and safety; or 
hazardous materials and waste). Direct or indirect impacts that arguably could be associated 
with amending a plan to designate a utility corridor would be the same impacts as those 
disclosed in relation to the transmission line’s construction, operation, maintenance, and 
decommissioning activities. 

Future development of linear utilities within a designated multiuse utility corridor would 
involve ground disturbing activities that would impact resources within the proposed 
corridor; ground disturbing activities for additional utilities would likely be similar to those 
described for the Proposed Action, depending upon the proposed utility. However, site-
specific analyses of the impacts to resources of future proposed linear utilities within the 
corridor would be required prior to authorization of such utilities. Anticipated cumulative 
impacts of these potential future actions are analyzed in Section 4.19. 

4.2 AIR QUALITY AND CLIMATE CHANGE 

4.2.1 Indicators and Methods 

The primary indicators for air quality and climate change include: 

• The quantified emissions of air pollutants in tons per month for each type of regulated 
pollutant, also GHG emissions in total tons emitted for the construction phase, and a 
recurring ton/yr basis for the operational (post-construction) phase. 

• Compliance with the NAAQS that define the allowable ambient concentrations of 
potential air pollutants.  
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4.2.2 SIP Conformity 

The General Conformity Rule promulgated by EPA on November 30, 1993 (58 FR 63214) 
requires that any federal actions conform to the SIP applicable to the specific project area in 
order to ensure that emissions from the project activities would not cause or contribute to 
violations of NAAQS and would not cause a delay of attaining compliance with NAAQS. A 
federal action is defined in 40 CFR § 93.152 as any activity engaged in or permitted, 
licensed, funded, approved by or otherwise supported by a federal department or agency. A 
portion of this Project would be developed on BLM-managed public land, therefore 
construction, operation, maintenance, and decommissioning activities associated with the 
Project would be considered a federal action.  

The General Conformity Rule requires that federal actions be evaluated for conformity to the 
local SIP if the project is located in a non-attainment area for a specific pollutant and if the 
project emissions of that specific pollutant would exceed the de minimis level for that 
pollutant. The de minimis threshold levels (above which a full SIP Conformity analysis 
would be required) are based on the annual emission rates of each pollutant (tons per year). If 
project emissions are below de minimis thresholds, the federal action is considered exempt 
from the General Conformity Rule and no further evaluation is necessary. 

Since the Project is located in an area designated as ‘Serious’ non-attainment for PM10 and 
‘Marginal’ non-attainment for ozone, the de minimis levels are 70 tons per year for PM10, 
100 tons per year for NOx (ozone precursor), and 100 tons per year for VOC (ozone 
precursor). Emissions calculations for the Construction and Operational phases of the Project 
demonstrate that PM10, NOx, and VOC emissions would be below de minimis levels for SIP 
Conformity and therefore, the Project would be considered a minor source of air emissions 
and further analysis under the General Conformity Rule is not necessary.  

Although the Project would be a minor source for particulate emissions, the applicant-
committed particulate control measures (set forth in Maricopa County Air Pollution Control 
Rules 310 and 310.01) would serve to minimize particulate emissions due to ground 
disturbance activities (the largest contributor to PM10/PM2.5 emissions), thereby ensuring 
compliance with SIP requirements.  

4.2.3 Direct and Indirect Effects by Alternative 

4.2.3.1 Impacts Common to All Action Alternatives 

Emissions impacts common to all Action Alternatives include PM10, PM2.5, CO, NOx, VOC, 
SOx, and GHG such as CO2, methane (CH4), and N2O. Sources of emissions from the Project 
include products of combustion from construction vehicles and construction equipment, 
fugitive dust from earthmoving activities during construction, and fugitive dust from unpaved 
roads due to vehicular traffic during construction. 

Emissions from construction related activities are subject to a high degree of variability due 
to the transient nature of the emission sources and variability in the amount and type of 
activities. Therefore, assessment of emissions impacts were based on worst-case (maximum) 
monthly emission rates (during highest activity construction months) which were then 
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compared to the most recent cumulative emission rates for all pollutant sources in Maricopa 
County based on the most current county emissions inventory.  

The most current emission rates for CO and VOC were obtained from the 2005 MCAQD 
Periodic Emissions Inventory Report and those for PM10, PM2.5, NOx, and SOx were obtained 
from the 2008 MCAQD Periodic Emissions Inventory Report (June 2011 updated version). 
The total emission rates for each pollutant from the county emissions inventory reports were 
used for comparison to the total construction emissions impacts from the Project. The impact 
of construction emissions from the Project is expressed as a percentage increase for each 
pollutant in the MCAQD emissions inventory. For the Proposed Action and for each of the 
Action Alternatives, the increase of VOC, CO, NOx, SOx, and GHGs would be essentially the 
same; however, the total PM10 and PM2.5 impacts may differ slightly (but not significantly) 
for each option due to the slight variation in total acreage disturbed.  

Construction 
Construction Equipment Exhaust Emissions 
Emissions from construction equipment would result from the combustion of fossil fuels 
(primarily diesel fuel used in compression ignition engines) used to power construction 
equipment and would comprise the bulk of the total gaseous pollutants (CO, VOC, NOx, SOx, 
GHGs) emitted from the Project. Exhaust from various types of construction equipment 
taken into consideration for emissions estimation include bulldozers, graters, cranes, pickup 
trucks, water trucks, hole diggers, backhoes, dump trucks, drills, pole haul trucks, drum 
pullers, tensioners, splicing equipment, 2-ton trucks, 5-ton trucks, and boom trucks. The 
types of activities that would take place during the construction phase include access road 
construction, pad preparation, surveying, hole digging, foundation installation, hauling and 
erecting transmission line structures, conductoring (stringing of power lines), clean up, and 
reclamation.  

Criteria pollutant emissions (PM10, PM2.5, CO, VOC, NOx, SOx) from construction 
equipment exhaust (diesel engines) were estimated using the EPA document Exhaust and 
Crankcase Emission Factors for Nonroad Engine Modeling-Compression Ignition (EPA 
2004). The emission factors were calculated using the methodology presented in the 
document and are based on Tier II engine performance (engine emissions standards adopted 
in 2004 and in widespread use today). The emission factor calculations account for the highly 
variable loads placed on engines used in construction activities which result in the transient 
nature of pollutant emissions. The Non-Road Model utilizes steady state emission factors 
along with various adjustment factors to account for transient effects and changes in 
emissions due to the aging of the engines. The emission factors calculated from the Non-
Road Model were then used in conjunction with parameters such as engine size (horsepower 
rating), number of units on site, and the estimated average hours of operation for each type of 
equipment. It should be noted that construction equipment would utilize ultra-low sulfur 
diesel (15 ppm) that would result in lower SO2 emissions as well as lower particulate matter 
and NOx emissions.  

GHG emissions from the construction equipment were also estimated. Carbon dioxide and 
CH4 emissions from construction equipment were calculated based on Off-Road Mobile 
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Source Emission Factors from the South Coast Air Quality Management District (SCAQMD) 
Emissions Handbook (1993, 2008) using 2012 as the basis year. N2O emissions were 
calculated using the emission factor for diesel construction equipment from Appendix H of 
Form EIA-1605 published by the U.S. Energy Information Administration (EIA; 2007). 
Emissions of CH4 and N2O were then converted to their CO2e using their respective Global 
Warming Potentials (GWP) of 21 and 310. The resulting CO2e emissions due to CH4 and 
N2O were subsequently added to the CO2 emissions to determine the total GHG impact 
expressed in terms of CO2e.  

Helicopter emissions would possibly be another potential source of emissions during 
construction. At this time it is not known if the stringing of the conductors would involve the 
use of a helicopter; however, since this is a possible option, the emissions estimates include 
the use of one helicopter with a 450 hp engine utilizing kerosene jet fuel (Jet A). For 
purposes of emission estimation, the helicopter was assumed to be a Hughes MD500N 
(representative of a typical helicopter used in wire stringing operations) and a conservative 
estimate of 200 LTO (landing/take-off) cycles per month and 90 hours of operation per 
month was assumed. Criteria pollutant emission estimates were based on emission factors 
and fuel consumption rates from the document Guidance on the Determination of Helicopter 
Emissions (Federal Office of Civil Aviation in Switzerland 2009) , except for SO2 emissions 
which were based on a 0.3 percent maximum sulfur content permitted in Jet A fuel (ASTM 
1655 specification) and assuming 100 percent conversion of elemental sulfur to SO2. GHG 
emissions estimates for CO2, CH4, and N2O were calculated using jet fuel emission factors 
from the Appendix H of Form EIA-1605 from EIA.  

Construction equipment exhaust emissions due to combustion of fossil fuels, employee 
commuter vehicles, and concrete transport trucks would be similar for the Proposed Action 
and all Action Alternatives since the amount and duration of construction activities would be 
nearly identical for all options.  

Concrete Truck Transport Emissions 
Concrete required for the transmission line structures would be transported to the 
construction site by truck. Exhaust emissions were estimated to account for the truck 
transportation air quality impacts. The calculations were based on the assumption of 10 
roundtrips per day, assuming a roundtrip distance of 44 miles and a total of 100 days of 
concrete truck transport. The estimated horsepower rating of the concrete trucks was 
assumed to be 400 hp. Emission factors for Heavy-Heavy Duty Vehicles from the SCAQMD 
Emissions Handbook (1993, 2008) were used in conjunction with the aforementioned 
assumptions to estimate the criteria pollutant and GHG emissions, with the exception of N2O 
emissions calculations which were based on the heavy duty diesel truck emission factor from 
EIA Appendix H of Form EIA-1605.  

Employee Commuter Vehicle Emissions 
Emissions generated due to employee commuter vehicle exhaust (employee tailpipe 
emissions) would consist of PM10, PM2.5, CO, VOC, NOx, SOx, and GHGs. Emission factors 
used in the calculation of criteria pollutant emissions were based on Mobile 6.2 vehicle 
emissions modeling conducted as part of the emissions inventory for the Rosemont Copper 
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Project in southern Arizona. Mobile 6.2 emission factors are dependent on the ambient 
temperature input data, vehicle travel speeds, operating mode, and fuel volatility. The 
Rosemont facility is located approximately 30 miles southeast of Tucson, Arizona, and has a 
nearly identical climate and meteorological profile to the proposed location of this Project, 
making the Mobile 6.2 output suitable for use in determining vehicle emission factors. 
Vehicle usage and operating modes for the two sites are also likely to be similar. The Mobile 
6.2 program output provides base emission factors for various vehicle types which are 
designated as follows: LDGV – Light Duty Gasoline Vehicles, LDGT12 – Light Duty 
Gasoline Truck (less than 6000 lbs), LDGT34 – Light Duty Gasoline Truck (greater than 
6000 lbs), HDGV – Heavy Duty Gasoline Vehicles, LDDV – Light Duty Diesel Vehicles, 
LDDT – Light Duty Diesel Trucks, HDDV – Heavy Duty Diesel Vehicles, and MC – 
Motorcycles. A site specific vehicle distribution based on the proportionate number of each 
vehicle type is then used in conjunction with the base emission factors to derive a weighted 
composite emission factor for each pollutant. The vehicle distribution was adjusted to more 
accurately reflect the anticipated vehicle mix for this Project. The resulting composite 
emission factors (based on the adjusted distribution) were then used in the subsequent 
calculation of vehicle emissions for the Proposed Action and all Action Alternatives.  

The following vehicle mix listed in Table 4.2-1 was utilized for the composite emission 
factor calculations. 

Table 4.2-1 Commuter Vehicle Distribution 

VEHICLE 
TYPE LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 

% of Total 33.3% 33.3% 10% 5% 6% 6% 5% 1.4% 

The employee vehicle emission calculations were based on the maximum number of workers 
per vehicle, the duration of each phase of construction (days), and the round trip distance of 
each vehicle commute. A five-day work week was used as a basis, and for most phases of 
construction a 40-mile round trip commute was assumed, except for the Survey phase which 
assumed a 72-mile round trip commute.  

GHG emission factors from employee commuter vehicles were also calculated using the 
same vehicle mix used for criteria pollutant emissions, in conjunction with On-Road 
Emission Factors from SCAQMD Emissions Handbook (1993, 2008) for CO2, and EIA 
Appendix H of Form EIA-1605 emission factors for CH4 and N2O (US Energy Information 
Administration 2007). The resulting composite emission factors were then used in the 
calculation of GHG emissions. 

Ozone Impacts 
As shown in Table 4.2-2, the maximum increases of VOC, CO, and NOx in the ozone non-
attainment area would be 0.003 percent, 0.003 percent, and 0.087 percent, respectively. 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4-9   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Table 4.2-2 Maximum Monthly Construction Emission Rates - Proposed Action 

EMISSIONS CATEGORY 
MAXIMUM MONTHLY EMISSIONS (TONS/MO) 

VOC CO NOx PM10 PM2.5 SO2 

Construction Equipment Exhaust 0.53 2.79 7.73 0.25 0.23 0.04 

Temporary Ground Disturbance 0 0 0 4.08 0.85 0 

Employee Commuting 0.01 0.09 0.01 0.0004 0.0004 0.0001 

Concrete Truck Transportation 0.02 0.07 0.20 0.0099 0.0085 0.0003 

TOTAL 0.55 2.94 7.94 4.33 1.08 0.04 

MCAQD Inventory (ton/mo) 21,963 109,950 9,139 4,012 1,126 151 

TOTAL as % of MCAQD Inventory 0.003% 0.003% 0.087% 0.11% 0.10% 0.028% 
Notes: VOC and CO emission inventory figures based on 2005 MCAQD Inventory Report (MCAQD 2005) 
PM10, SO2 and NOx emission inventory figures based on 2008 MCAQD Inventory Report (MCAQD 2008) 
MCAQD ton/mo figures based on dividing annual rate in MCAQD Inventory Reports by 12  

 
Maricopa County is currently designated as a non-attainment area for ozone. The number of 
violations based on the 8-hour standard of 0.08 ppm (established in 1997) has been on a 
declining trend over the past few years. However, in March, 2008 the EPA lowered the 8-
hour ozone NAAQS from 0.08 ppm to 0.075 ppm which has resulted in more monitoring 
sites showing exceedances of the new standard. In April, 2012 the EPA provided final 
designations of ozone non-attainment areas and Maricopa County was designated as 
‘Marginal’ non-attainment (for parts of the county). At least part of the Project would be in 
or near the ozone non-attainment area; however, the minute magnitude of the NOx and VOC 
emissions from the Project make it highly unlikely that the emissions impacts from the 
Project would cause or contribute to an exceedance of the ozone NAAQS despite the more 
stringent ozone standard. It is also important to note that these construction related emissions 
increases would be temporary (i.e. the Project would not result in a permanent stationary 
source with recurring emissions) and that these figures represent the maximum monthly 
emission rates expected during the construction phase of the Project. 
Greenhouse Gas Impacts 
GHG emissions from the Project were calculated by considering emissions from construction 
equipment exhaust, employee commuter vehicle tailpipe exhaust, and concrete truck exhaust. 
Emissions from these activity categories, expressed in terms of CO2e for the entire duration 
of the Project are shown in Table 4.2-3. 



 
4-10  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

Table 4.2-3 Total Construction Related GHG Emissions (as CO2e) - Proposed Action 

ACTIVITY CATEGORY TOTAL 
TONS 

Construction Equipment Exhaust 616.9 

Employee Commuting 113.5 

Concrete Truck Transportation 93.5 

PROJECT TOTAL 823.9 

As can be seen in Table 4.2-3, the total CO2e emissions from construction activities over the 
duration of the Project would be 823.9 tons with construction equipment being the source of 
about 75 percent of total GHG emissions. At this time, there is no established method to 
assess the impact of GHG emissions and in the absence of any applicable ambient standard 
or significance levels, a meaningful assessment of the climate change impacts of the Project 
cannot be determined. Therefore, the climate change impact analysis for the Project is limited 
to quantification of the GHG emissions for the duration of the Project.  

Operations, Maintenance, and Decommissioning 
Post-construction emissions at the site would mainly consist of wind-blown dust emissions 
(PM10/PM2.5) and emissions from vehicular traffic due to surveying and maintenance 
activities.  

Maintenance activities would be performed on an as-needed basis, would be intermittent in 
nature, and generally of short duration. As such, residual emissions from these activities 
would likely be minimal and much smaller in magnitude than construction emissions. 

4.2.3.2 Proposed Action 

Construction 
Ground Disturbance/Earthmoving Emissions 
The majority of the particulate emissions from the Proposed Action would be due to fugitive 
dust emissions caused by ground disturbance activities. Fugitive dust emissions (PM10 and 
PM2.5) would result from earthmoving activities such as road construction, grading, land 
clearing, excavation, cut and fill operations, track-out emissions, and vehicular traffic over 
paved and unpaved access roads. Additional fugitive emissions would be generated due to 
windblown dust (erosion) from areas where the ground is disturbed and exposed to wind 
effects.  

Particulate emissions from construction related ground disturbances (earthmoving activities) 
were estimated using the generally accepted emission factors of 0.42 ton/acre-month for 
heavy construction (cut and fill activities), 0.11 ton/acre-month for light construction 
activities, and 0.13 ton/acre-month for ground disturbance activities that are a mix of material 
handling and transfers, vehicular traffic, and some heavy construction activity. The heavy 
construction emission factor (0.42 ton/acre-month) was developed by Midwest Research 
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Institute (MRI) for the SCAQMD as a worst-case emission factor for large scale projects in 
California. The general construction activity emission factor was developed by MRI based on 
observations of construction sites in Las Vegas and California and site specific emission 
factors from EPA AP-42, Compilation of Air Pollution Emission Factors documents.  

PM2.5 (fine particulate) emissions are a subset of PM10 and may be present in the fugitive 
dust emissions generated from ground disturbance activities. PM2.5 emissions for ground 
disturbance were calculated by multiplying the calculated PM10 emissions by the PM2.5/PM10 
fraction of 0.208 from the document SCAQMD Methodology to Calculate PM2.5 and PM2.5 
Significance Thresholds (Krause and Smith 2006). This fractional value is generally accepted 
for estimating PM2.5 emissions from ground disturbance activities. 

Ground disturbance emissions calculations were performed for both temporary and 
permanent ground disturbance activities. The particulate emissions were determined for each 
of the main construction activity categories involving ground disturbance emissions (Access 
Road Construction, Laydown Material Sites, Transmission Structure Pad Construction, and 
Transmission Conductor Pulling/Tensioning Sites) by multiplying the total disturbed acreage 
of each activity category by the appropriate emission factor and the expected duration of each 
activity and then adjusting the emission rate by the expected control efficiency.  

The ton per month PM10/ PM2.5 emission rate estimate used to assess impacts was based on 
maximum construction activity which is expected to occur during the overlapping activities 
of support structure construction, foundation pad construction, access road construction, and 
laydown material site construction. The ground disturbance emission calculations assume 
that 50 percent of the access road acreage, 75 percent of the laydown material site acreage, 
10 percent of the transmission line support structure/foundation acreage, and 20 percent of 
the transmission line conductoring sites would be actively disturbed at any given time during 
the construction phase of the Project. This conservative approach results in an estimate that 
accounts for any short-term peak emission rates of PM10 and PM2.5 during the brief periods 
when these activities would take place concurrently and present a cumulative impact. The 
estimated maximum PM10/PM2.5 ground disturbance emission rates based on this 
methodology are 4.08 and 0.85 tons per month, respectively.  

For temporary ground disturbances, expected control efficiencies ranged from 61 percent for 
the initial set up and preparation of each activity category (during which control measures 
may not be fully implemented and up to optimal performance) to 74 percent for the principal 
earthmoving phase (at which time the control measures such as watering would be fully 
implemented and at optimal performance). The control efficiencies of 61 percent and 74 
percent were obtained from the Western Regional Air Partnership (WRAP; 2006) Dust 
Control Handbook and are based on watering frequencies of every 3.1 and 2.1 hours, 
respectively.  

A portion of the Project would be constructed within the designated PM10 non-attainment 
area. Due to its PM10 non-attainment status, the MCAQD has instituted stringent fugitive 
dust control regulations and control measure requirements for earthmoving projects within 
the county. Therefore, frequent watering would be required along with other mitigation 
measures to minimize fugitive dust emissions impacts as described in Section 4.2.4.  
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Total Emissions Impact Summary for Construction Activities 
Emissions from each activity category were calculated and summed on a ton per month basis. 
A summary of the total maximum monthly emissions (worst-case ton/month emission rate) 
for criteria pollutants and the corresponding MCAQD emission inventory amounts is shown 
in Table 4.2-2.  

Particulate Impacts 
As shown in Table 4.2-2, at levels of maximum construction activity, the emission increase 
of PM10 and PM2.5 in the PM10 non-attainment area would be 0.11 percent and 0.10 percent, 
respectively. Calculations indicate that maximum total PM10 and PM2.5 emission rates due to 
construction (which includes fugitive dust, vehicular particulate, and construction equipment 
emissions) would be 4.33 and 1.08 tons per month and 39.97 and 10.49 tons per year, 
respectively. Maricopa County is designated as ‘Serious’ non-attainment for PM10 and in 
attainment for PM2.5. Given the transient nature of the PM10 and PM2.5 emissions, and the 
fact that, even during peak construction activity, the resulting emissions represent relatively 
small increases (less than one percent) above the current emission rates in Maricopa County, 
it is highly unlikely that the Project would cause or contribute to an exceedance or violation 
of any applicable particulate standard. The nearest particulate monitoring station to the 
Project is the Zuni Hills monitor at 109th Ave. and Deer Valley Rd. (about 8.5 miles south of 
the Project Area) which has not shown any exceedances of the PM10 standard. In 2010, the 
maximum 24-hour PM10 value at the monitor was 70 µg/m3, well below the 24-hour PM10 
Primary Standard of 150 µg/m3.  

Furthermore, the stringent particulate control measures set forth in Maricopa County dust 
control regulations (Maricopa County Air Pollution Control Rule 310 and 310.01) and the 
commitment by APS to effectively implement those measures on a frequent and consistent 
basis would serve to minimize particulate emissions due to ground disturbance (earthmoving) 
activities (the largest contributor to PM10/PM2.5 emissions). Specific dust control measures 
are discussed in Section 4.2.4.  

Additionally, the use of ultra-low sulfur diesel fuel in the construction equipment (now 
required in virtually all of the U.S. and Arizona) would result in lower SO2 and NOx 
emissions (fine particulate precursors) thereby resulting in lower PM10/PM2.5 emissions. 

Operations, Maintenance, and Decommissioning 
Post-Construction Operation Phase Fugitive Emissions 
Fugitive particulate emissions would occasionally be emitted due to road maintenance 
activities. Emissions calculations for PM10 and PM2.5 were performed utilizing the acreages 
of the permanently disturbed areas and then accounting for control efficiencies due to 
mitigation measures such as revegetation, graveling, and the use of dust palliatives. The 
calculations involved three separate areas: transmission line spur roads, acreage around the 
transmission structures, and access roads along the ROW. Overall control efficiencies for 
fugitive dust mitigation measures were developed taking into account the estimated 
percentage of each area to be revegetated and/or treated with other measures such as dust 
palliatives or gravel. Control efficiency estimates of 90 percent for revegetation, 84 percent 
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for dust palliatives, and 84 percent for gravel are provided for in the WRAP (2006) Dust 
Control Handbook. A conservative assumption of 84 percent control efficiency for all three 
control measures was used for calculating emissions. The 84 percent control efficiency was 
used in conjunction with the pro-rated acreage percentage estimates to develop overall 
control efficiencies for the transmission line spur roads, areas around the transmission 
structures, and the ROW access roads. The resultant overall control efficiencies were then 
used in conjunction with the total acreages of each of the three areas to estimate the 
emissions. The AP-42 emission factor of 0.11 ton/acre-month for fugitive emissions from 
general construction was used. 

Permanent structures such as the transmission line towers and foundation pads help to 
prevent wind erosion and minimize fugitive dust emissions. An overall control efficiency of 
81.5 percent for the transmission structure acreages was used which is based on fugitive dust 
mitigation due to revegetation and transmission line structures/foundations occupying 50 
percent of the transmission structure acreage, and the use of revegetation, gravel and dust 
palliatives in the remaining 50 percent of the area. Similarly, for the transmission line spur 
roads an overall control efficiency of 75.6 percent was used, assuming that 90 percent of the 
acreage would be controlled by revegetation and the use of dust palliatives and/or gravel as 
needed (providing 84 percent control efficiency). For the access road along the ROW, an 
overall control efficiency of 71.4 percent was used, assuming relatively low traffic volumes, 
and that 85 percent of the acreage would be controlled with the use of dust palliatives, gravel, 
and revegetation (at 84 percent control efficiency). The emission calculations indicate 
maximum annual PM10 and PM2.5 operational emissions (post-construction) of 9.8 and 2.0 
ton per year, respectively. 

Residual Wind Erosion Fugitive Emissions 
Post-construction emission estimates of wind-blown dust emissions (PM10/PM2.5) were 
calculated using emission factors from AP-42 and assuming 50 percent control for 
revegetation after activity stops, and 50 percent improvement in control efficiency each year 
thereafter due to subsequent vegetation growth. PM2.5 emissions were calculated by 
multiplying the PM10 emission rates by the PM2.5/PM10 fraction of 0.208 from the document 
SCAQMD Methodology to Calculate PM2.5 and PM2.5 Significance Thresholds (Krause and 
Smith 2006). Emission estimates for PM10 and PM2.5 due to wind erosion for each year after 
the conclusion of construction activities are shown in Table 4.2-4. 

Table 4.2-4 Wind Erosion Emissions (TONS/YR) - Proposed Action 

 YEAR 1 YEAR 2 YEAR 3 YEAR 4 

PM10 1.6 0.8 0.4 0.2 

PM2.5 0.3 0.2 0.1 0.04 
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Residual Vehicular Exhaust Emissions 
Post-construction operational phase emission estimates due to emissions from employee 
vehicular traffic associated with surveying and maintenance activities were based on an 
estimated 19,993 vehicle miles traveled per year and assuming the same vehicle distribution 
in the construction phase documented in Table 4.2-1. The resulting yearly residual emissions 
are shown in Table 4.2-5. 

Table 4.2-5 Operational Phase Vehicular Emissions (TONS/YR) - Proposed Action 

 VOC CO NOX PM10 PM2.5 SOX CO2(E) 

Vehicle 
Emissions 

0.017 0.203 0.025 0.278 0.034 0.0002 16.4 

 

There is no established method to assess the impact of GHG emissions and in the absence of 
any applicable ambient standard or significance levels, a meaningful assessment of the 
climate change impacts of the post-construction GHG emissions cannot be determined. 
Therefore, the climate change impact analysis for the post-construction operational phase of 
the Project is limited to quantification of the GHG emissions from vehicular exhaust related 
to surveying and maintenance activities. 

4.2.3.3 Alternative 1: Proposed Action with Additional Corridor 

Construction 
Ground Disturbance/Earthmoving Emissions 
Emissions from ground disturbance and earthmoving activities would be similar to those 
from the Proposed Action, with the maximum PM10/PM2.5 ton/month emission rate due to 
temporary disturbances at 4.08 and 0.85 tons/month, respectively. The emissions calculation 
methodology is identical to that used for the Proposed Action. 

Total Emissions Impact Summary for Construction Activities 
Emissions from each activity category were calculated and summed on a ton per month basis. 
A summary of the total maximum monthly emissions (worst-case ton/month emission rate) 
for criteria pollutants and the corresponding MCAQD emission inventory amounts is shown 
in Table 4.2-6. 
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Table 4.2-6 Maximum Monthly Construction Emission Rates – Alternative 1 

EMISSIONS CATEGORY 
MAXIMUM MONTHLY EMISSIONS (TONS/MO) 

VOC CO NOX PM10 PM2.5 SO2 

Construction Equipment Exhaust 0.53 2.79 7.73 0.25 0.23 0.04 

Temporary Ground Disturbance 0 0 0 4.08 0.85 0 

Employee Commuting 0.01 0.09 0.01 0.0004 0.0004 0.0001 

Concrete Truck Transportation 0.02 0.07 0.20 0.0099 0.0085 0.0003 

TOTAL 0.55 2.94 7.94 4.38 1.08 0.04 

MCAQD Inventory (ton/mo) 21963 109950 9139 4012 1126 151 

TOTAL as % of MCAQD Inventory 0.003% 0.003% 0.087% 0.11% 0.10% 0.028% 
Notes: VOC and CO emission inventory figures based on 2005 MCAQD Inventory Report (MCAQD 2005) 
PM10, SO2 and NOx emission inventory figures based on 2008 MCAQD Inventory Report (MCAQD 2008) 
MCAQD ton/mo figures based on dividing annual rate in MCAQD Inventory Reports by 12  

 
Particulate Impacts 
Particulate impacts would be identical to the Proposed Action and are due to construction 
equipment exhaust, concrete truck transport exhaust, employee vehicle exhaust and ground 
disturbance/earthmoving activities. The calculation methodology and impact assessment are 
identical to that used for the Proposed Action. As shown in the preceding table, at levels of 
maximum construction activity, the emission increase of PM10 and PM2.5 in the PM10 non-
attainment area would be 0.11 percent and 0.10 percent, respectively and would not cause or 
contribute to a NAAQS violation. The total construction monthly and annual emission rates 
would be identical to that of the Proposed Action. Post-construction operational emissions 
would also be identical to that calculated for the Proposed Action. 

Other Impacts 
Under this alternative, there would be a change in management of lands managed by the 
BLM, both north and south of SR 74. Co-location of future utilities within the proposed 
additional corridor could result in additional projects that would likely have additional 
emissions and thus air quality and GHG impacts. However, any future projects would be 
subject to NEPA and other environmental review, therefore avoidance or mitigation would 
minimize additional impacts to air quality and climate change. 
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Operations, Maintenance, and Decommissioning 
Residual Wind Erosion Fugitive Emissions  
Post-construction operational PM10 and PM2.5 emissions would be identical to those from the 
Proposed Action as shown in Table 4.2-4. The emissions estimation methodology is identical 
to that for the Proposed Action. 

Residual Vehicular Exhaust Emissions 
Post-construction operational vehicle emissions from employee commuter vehicle exhaust 
(tailpipe emissions) would be identical to those from the Proposed Action as shown in Table 
4.2-5, and the calculation methodology and vehicle mix assumed is identical to that used for 
the Proposed Action. 

4.2.3.4 Alternative 2: ROW South of SR 74 

Construction 
Ground Disturbance/Earthmoving Emissions 
Particulate impacts would be essentially the same, just slightly lower than the Proposed 
Action due to a slightly smaller disturbed acreage in the access roads and transmission 
structure sites. The calculation methodology and impact assessment are identical to that used 
for the Proposed Action. At levels of maximum construction activity, the emission increase 
of PM10 and PM2.5 in the PM10 non-attainment area would be 0.11 percent and 0.10 percent, 
respectively and would not cause or contribute to a NAAQS violation. The total construction 
monthly and annual emission rates would be identical to that of the Proposed Action. Post-
construction operational emissions would also be identical to that calculated for the Proposed 
Action. 

Concrete Truck Transport Emissions 
Emissions from concrete truck transportation exhaust would be similar to those from the 
Proposed Action, and the calculation methodology is identical to that of the Proposed Action. 

Employee Commuter Vehicle Emissions 
Emissions from employee commuter vehicle exhaust (tailpipe emissions) would be similar to 
those from the Proposed Action and the calculation methodology and vehicle mix assumed is 
identical to that of the Proposed Action. 

Total Emissions Impact Summary for Construction Activities 
Emissions from each activity category were calculated and summed on a ton per month basis. 
A summary of the total maximum monthly emissions (worst-case ton/month emission rate) 
for criteria pollutants and the corresponding MCAQD emission inventory amounts is shown 
in Table 4.2-7. 
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Table 4.2-7 Maximum Monthly Construction Emission Rates – Alternative 2 

EMISSIONS CATEGORY 
MAXIMUM MONTHLY EMISSIONS (TONS/MONTH) 

VOC CO NOx PM10 PM2.5 SO2 

Construction Equipment Exhaust 0.53 2.79 7.73 0.25 0.23 0.04 

Temporary Ground Disturbance 0 0 0 3.99 0.83 0 

Employee Commuting 0.01 0.09 0.01 0.0004 0.0004 0.0001 

Concrete Truck Transportation 0.02 0.07 0.20 0.0099 0.0085 0.0003 

TOTAL 0.55 2.94 7.94 28.6 6.1 0.04 

MCAQD Inventory (ton/mo) 21963 109950 9139 4012 1126 151 

TOTAL as % of MCAQD Inventory 0.003% 0.003% 0.087% 0.11% 0.10% 0.028% 
Notes: VOC and CO emission inventory figures based on 2005 MCAQD Inventory Report (MCAQD 2005) 
PM10, SO2 and NOx emission inventory figures based on 2008 MCAQD Inventory Report (MCAQD 2008) 
MCAQD ton/mo figures based on dividing annual rate in MCAQD Inventory Reports by 12  

 
Particulate Impacts 
Particulate impacts would be identical to the Proposed Action and are due to construction 
equipment exhaust, concrete truck transport exhaust, employee vehicle exhaust and ground 
disturbance/earthmoving activities. The calculation methodology and impact assessment are 
identical to those for the Proposed Action. As shown in Table 4.2-7, at levels of maximum 
construction activity, the emission increase of PM10 and PM2.5 in the PM10 non-attainment 
area would be 0.11 percent and 0.10 percent, respectively and would not cause or contribute 
to NAAQS violations. The total construction monthly and annual emission rates would be 
identical to that of the Proposed Action. Post-construction operational emissions would also 
be identical to that calculated for the Proposed Action. 

Other Impacts 
Under this alternative, there would be a change in management of lands managed by the 
BLM, south of SR 74. Co-location of future utilities within the proposed additional corridor 
could result in additional projects that would likely have additional emissions and thus air 
quality and GHG impacts. However, any future projects would be subject to NEPA and other 
environmental review, therefore avoidance or mitigation would minimize additional impacts 
to air quality and climate change. 

Operations, Maintenance, and Decommissioning 
Residual Wind Erosion Fugitive Emissions 
Post-construction emission estimates for PM10 and PM2.5, due to wind erosion for each year 
after the conclusion of construction are shown in the Table 4.2-8. 
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Table 4.2-8 Wind Erosion Emissions (TONS/YR) – Alternative 2 

 YEAR 1 YEAR 2 YEAR 3 YEAR 4 

PM10 1.5 0.8 0.4 0.2 

PM2.5 0.3 0.2 0.1 0.04 

 

The wind erosion emission rates are very similar to the Proposed Action and would be about 
0.1 tons lower for PM10 in Year 1 (1.5 ton/yr compared to 1.6 ton/yr from the Proposed 
Action).  

Residual Vehicular Exhaust Emissions 
Post-construction operational vehicle emissions from employee commuter vehicle exhaust 
(tailpipe emissions) would be identical to those from the Proposed Action as shown in Table 
4.2-5, and the calculation methodology and vehicle mix assumed is identical to that of the 
Proposed Action. 

4.2.3.5 Alternative 3: Carefree Highway Route 

Construction 
Ground Disturbance/Earthmoving Emissions 
Emissions from ground disturbance and earthmoving activities would be similar to those 
from the Proposed Action, with the maximum PM10/PM2.5 ton/month emission rate due to 
temporary disturbances at 4.08 and 0.85 tons/month, respectively. The emissions calculation 
methodology is identical to that used for the Proposed Action. 

Concrete Truck Transport Emissions 
Emissions from concrete truck transportation exhaust would be similar to those from the 
Proposed Action, and the calculation methodology is identical to that described in the 
Proposed Action. 

Employee Commuter Vehicle Emissions 
Emissions from employee commuter vehicle exhaust (tailpipe emissions) would be similar to 
those from the Proposed Action, and the calculation methodology and vehicle mix assumed 
is identical to that of the Proposed Action. 

Total Emissions Impact Summary for Construction Activities 
Emissions from each activity category were calculated and summed on a ton per month basis. 
A summary of the total maximum monthly emissions (worst-case ton/month emission rate) 
for criteria pollutants and the corresponding MCAQD emission inventory amounts is shown 
in Table 4.2-9. 
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Table 4.2-9 Maximum Monthly Construction Emission Rates – Alternative 3 

EMISSIONS CATEGORY 
MAXIMUM MONTHLY EMISSIONS (TONS/MO) 

VOC CO NOX PM10 PM2.5 SO2 

Construction Equipment Exhaust 0.53 2.79 7.73 0.25 0.23 0.04 

Temporary Ground Disturbance 0 0 0 4.08 0.85 0 

Employee Commuting 0.01 0.09 0.01 0.0004 0.0004 0.0001 

Concrete Truck Transportation 0.02 0.07 0.20 0.0099 0.0085 0.0003 

TOTAL 0.55 2.94 7.94 4.33 1.08 0.04 

MCAQD Inventory (ton/mo) 21963 109950 9139 4012 1126 151 

TOTAL as % of MCAQD Inventory 0.003% 0.003% 0.087% 0.11% 0.10% 0.028% 
 Notes: VOC and CO emission inventory figures based on 2005 MCAQD Inventory Report (MCAQD 2005) 
 PM10, SO2 and NOx emission inventory figures based on 2008 MCAQD Inventory Report (MCAQD 2008) 
 MCAQD ton/mo figures based on dividing annual rate in MCAQD Inventory Reports by 12  
 
Particulate Impacts 
Particulate impacts would be identical to the Proposed Action and are due to construction 
equipment exhaust, concrete truck transport exhaust, employee vehicle exhaust and ground 
disturbance/earthmoving activities. The calculation methodology and impact assessment are 
identical to that used for the Proposed Action. As shown in the preceding table, at levels of 
maximum construction activity, the emission increase of PM10 and PM2.5 in the PM10 non-
attainment area would be 0.11 percent and 0.10 percent, respectively and would not cause or 
contribute to a NAAQS violation. The total construction monthly and annual emission rates 
would be identical to that of the Proposed Action. Post-construction operational emissions 
would also be identical to that calculated for the Proposed Action. 

Operations, Maintenance, and Decommissioning 
Residual Wind Erosion Fugitive Emissions 
Post-construction emission estimates for PM10 and PM2.5 due to wind erosion for each year 
after the conclusion of construction are identical to Alternative 3, and are shown in Table 
4.2-10. 

Table 4.2-10 Wind Erosion Emissions (TONS/YR) – Alternative 3 

 YEAR 1 YEAR 2 YEAR 3 YEAR 4 

PM10 1.5 0.8 0.4 0.2 

PM2.5 0.3 0.2 0.1 0.04 
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The wind erosion emission rates are very similar to the Proposed Action and would be about 
0.1 tons lower for PM10 in Year 1 (1.5 ton/yr compared to 1.6 ton/yr from the Proposed 
Action).  

Residual Vehicular Exhaust Emissions 
Post-construction operational vehicle emissions from employee commuter vehicle exhaust 
(tailpipe emissions) would be identical to those from the Proposed Action as shown in Table 
4.2-5, and the calculation methodology and vehicle mix assumed is identical to that of the 
Proposed Action. 

4.2.3.6 State Trust Land Route Variation Sub-alternative 

Construction 
Construction Equipment Exhaust Emissions - Emissions from construction equipment 
exhaust would be similar to those from the Proposed Action, and the calculation 
methodology is identical to that of the Proposed Action. 

Ground Disturbance/Earthmoving Emissions - Emissions from ground disturbance and 
earthmoving activities would be identical to those from the Proposed Action, and the 
emissions calculation methodology is identical to that of the Proposed Action. 

Concrete Truck Transport Emissions - Emissions from concrete truck transportation exhaust 
would be similar to those from the Proposed Action, and the calculation methodology is 
identical to that of the Proposed Action. 

Employee Commuter Vehicle Emissions - Emissions from employee commuter vehicle 
exhaust (tailpipe emissions) would be similar to those from the Proposed Action, and the 
calculation methodology and vehicle mix assumed is identical to that of the Proposed Action. 

Total Emissions Impact Summary for Construction Activities - Emissions from each activity 
category were calculated and summed on a ton per month basis. A summary of the total 
maximum monthly emissions (worst-case ton/month emission rate) for criteria pollutants and 
the corresponding MCAQD emission inventory amounts is shown in Table 4.2-11. 
Particulate Impacts - Particulate impacts would be identical to the Proposed Action and are 
due to construction equipment exhaust, concrete truck transport exhaust, employee vehicle 
exhaust, and ground disturbance/earthmoving activities. The calculation methodology and 
impact assessment are identical to that of the Proposed Action. As shown in Table 4.2-11, at 
levels of maximum construction activity, the emission increase of PM10 and PM2.5 in the 
PM10 non-attainment area would be 0.11 percent and 0.10 percent, respectively and would 
not cause or contribute to NAAQS violations. The total construction monthly and annual 
emission rates would be identical to that of the Proposed Action. Post-construction 
operational emissions would also be identical to that calculated for the Proposed Action. 
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Table 4.2-11 Maximum Monthly Construction Emission Rates – State Land Trust 
Sub-Alternative 

EMISSIONS CATEGORY 

MAXIMUM MONTHLY EMISSIONS 
(TONS/MONTH) 

VOC CO NOX PM10 PM2.5 SO2 

Construction Equipment Exhaust 0.53 2.79 7.73 0.25 0.23 0.04 

Temporary Ground Disturbance 0 0 0 4.08 0.85 0 

Employee Commuting 0.01 0.09 0.01 0.0004 0.0004 0.0001 

Concrete Truck Transportation 0.02 0.07 0.20 0.0099 0.0085 0.0003 

TOTAL 0.55 2.94 7.94 4.33 1.08 0.04 

MCAQD Inventory (ton/mo) 21963 109950 9139 4012 1126 151 

TOTAL as % of MCAQD Inventory 0.003% 0.003% 0.087% 0.11% 0.10% 0.028% 
Notes: VOC and CO emission inventory figures based on 2005 MCAQD Inventory Report (MCAQD 2005) 
PM10, SO2 and NOx emission inventory figures based on 2008 MCAQD Inventory Report (MCAQD 2008) 
MCAQD ton/mo figures based on dividing annual rate in MCAQD Inventory Reports by 12  

 
Operations, Maintenance, and Decommissioning 
Residual Wind Erosion Fugitive Emissions - Post-construction operational PM10 and PM2.5 
emissions would be identical to those from the Proposed Action as shown in Table 4.2-4. 
The emissions estimation methodology is identical to that of the Proposed Action. 

Residual Vehicular Exhaust Emissions - Post-construction operational vehicle emissions 
from employee commuter vehicle exhaust (tailpipe emissions) would be identical to those 
from the Proposed Action as shown in Table 4.2-5, and the calculation methodology and 
vehicle mix assumed is identical to that of the Proposed Action. 

Primary Segment Common to All Action Alternatives 
Impacts for this Primary Segment would be identical to those from the Proposed Action. 

4.2.3.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. 

The No Action Alternative would result in no air quality impacts from construction activities 
and post-construction operational survey and maintenance activities that would have 
occurred in conjunction with the Proposed Action or Action Alternatives. However, APS is 
committed to construction of the transmission line, which could be accomplished exclusive 
of federally managed lands. Under this situation, impacts to air quality could be similar to 
those described for the Proposed Action and Action Alternatives. Should the route be longer 
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or shorter than the Proposed Action or Action Alternatives (resulting in different amounts of 
ground disturbance and generated emissions), adverse impacts may be increased or 
decreased. 

Air quality impacts to the area could arise from any future projects or alternative uses of the 
land. It should be noted that if the Project is not built, the area that would have been served 
by the transmission line could instead become more reliant on “distributed power generation” 
which utilizes locally generated power in order to meet growing power demand. Localized 
power generation would involve the use of smaller generators (e.g. gas turbine or diesel 
generators) to satisfy power demand which could result in ambient air quality impacts and 
climate change impacts. 

4.2.4 Mitigation and Residual Effects 

Control of Construction Related Fugitive Particulate Emissions 
Maricopa County Air Pollution Control Rule 310 requires any earthmoving project that 
disturbs greater than one-tenth (0.1) of an acre to obtain a dust control permit from the 
MCAQD and to have a Dust Control Plan detailing dust control measures for the project and 
contingency measures. Additionally, for any site requiring a dust control permit, all water 
truck and water-pull drivers must have successfully completed the Maricopa County Basic 
Dust Control Training Class within the last three years.  

For project sites greater than one-tenth of an acre, additional requirements apply as follows: 
For projects disturbing greater than one acre, the soil texture of the site must be identified, 
either by a soil assessment report or by Appendix F (Soil Designations) of Maricopa County 
Air Pollution Control Rules, and the site superintendant is required to have completed the 
Basic Dust Control Training Class within the last three years (County Rule 310 Sec. 309). 
For project sites of two acres or larger (or sites where 100 cubic yards/day of bulk material is 
hauled on/off), a trackout control device is required at all exits. For project sites of five acres 
or greater, an on-site Dust Control Coordinator is required and must have successfully 
completed the Maricopa County Comprehensive Dust Control Training Class within the last 
three years. Additionally, for sites 5 acres or larger, a project information sign must be posted 
in accordance with Rule 310 Section 308 requirements. The sign must include the MCAQD 
complaint number allowing the public to report dust related complaints.  

Maricopa County Rule 310 limits fugitive dust visible emissions to no more than 20 percent 
opacity and requires extensive monitoring of earthmoving activities to ensure compliance 
with this limit and all applicable requirements. Additionally, Maricopa County Rule 310.01 
specifies requirements for open areas and vacant lots. Such areas would possibly be a source 
of particulate emissions during both the construction phase and post-construction operational 
phase. Section 302.5 of the rule specifies that the owner of open land areas or vacant lots 
must not allow any particulate matter visible emissions beyond the property line and also 
requires implementation of control measures, such as establishment of vegetative ground 
cover, application of palliatives, or other control measures approved by the county to 
minimize windblown dust emission. The rule also requires periodic evaluation and 
measurements of soil stability and surface conditions to ensure the effectiveness of control 
measures.  
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A variety of fugitive dust control measures are available to minimize fugitive dust emissions 
which include: 

• Frequent watering to maintain visible moisture and/or form soil crust (stabilization) 

• Treatment of actively disturbed areas with dust palliatives 

• Trackout control devices such as grizzly bars, wheel washers, gravel pads located at 
all entrances and exits  

• Utilize street sweepers to remove any visible soil/mud/dirt carried onto paved access 
roads 

• Limiting vehicle speeds on access roads to less than 15 mph 

• Covering haul truck cargo beds with tarps and maintain 3 inches of freeboard 

• Cessation of construction on high-wind event days, and/or during periods of adverse 
meteorological conditions which could cause or contribute to NAAQS violations  

• Revegetation to stabilize soil 

• Minimization of disturbed land areas to the extent practicable with project design 
considerations 

• Maintain a visible crust and sufficient moisture on any storage piles 

• During the post-construction operational phase apply dust suppression measures such 
as watering (to form crust), application of dust palliatives, or gravel on vacant lots 
and disturbed areas in accordance with Maricopa County Rule 310.01 

Minimization of Emissions from Mobile Sources and Construction Equipment  
Emissions from mobile and construction equipment are due primarily to combustion of diesel 
fuel in engines. Ultra-low sulfur diesel fuel, limited to 15 ppm sulfur is now in widespread 
use in Arizona and is virtually the only type of diesel fuel available for use in both on-road 
and non-road construction vehicles in the United States. Use of ultra-low sulfur diesel fuel 
drastically reduces SO2 emissions and would serve to mitigate the associated secondary fine 
particulate emissions (of which SO2 is a precursor), thereby lessening overall particulate 
impacts. Use of ultra-low sulfur diesel also results in lower NOx emissions. Additional 
mitigation measures for mobile sources and construction equipment include the following: 

• Minimize construction related trips of workers and equipment 

• Minimize unnecessary idling of heavy equipment 

• Adhere to manufacturer recommendations for engine maintenance and operation 

• If practicable, utilize newer equipment meeting the most stringent of applicable 
federal or state standards 

• Locate diesel engines, motors and equipment as far as possible from residential areas 
and other sensitive areas (i.e., schools, daycare centers, and hospitals). 
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Since the majority of adverse impacts related to air resources would be temporary, following 
mitigation, residual effects are expected to be minimal.  

4.2.5 Unavoidable Adverse Impacts 

The Project would result in temporary air quality impacts from fugitive dust due to ground 
disturbance activities, and from engine exhaust. There would be some limited long-term air 
quality impacts due to emission from surveying and maintenance activities previously 
described. 

4.3 CULTURAL RESOURCES 

4.3.1 Indicators and Methods 

The term "historic property" is defined in the NHPA as “any prehistoric or historic district, 
site, building, structure, or object included in, or eligible for inclusion on the National 
Register of Historic Places (National Register)”; such term includes artifacts, records, and 
remains which are related to such district, site, building, structure, or object. 16 USC Section 
470(w)(5).  

The following indicators were considered when analyzing potential impacts to historic 
properties (i.e., National Register-eligible cultural resources): 

• The number of National Register-eligible sites potentially impacted 

• The number of historic properties within the viewshed potentially impacted indirectly 
by the Project 

Assessment of potential effects or impacts on cultural resources is based on the NHPA 
regulations that define an effect as a direct or indirect alteration to the characteristics of a 
“historic property” that qualify it for inclusion in the National Register. Adverse effects 
diminish the integrity of a property’s location, setting, design, materials, workmanship, 
feeling, or association. 

As defined in 36 CFR 800.5, adverse effects on historic properties include, but are not 
limited to: 

(i) Physical destruction of or damage to all or part of the property; 

(ii) Alteration of a property, including restoration, rehabilitation, repair, maintenance, 
stabilization, hazardous material remediation, and provision of handicapped access, 
that is not consistent with the Secretary’s Standards for the Treatment of Historic 
Properties (36 CFR part 68) and applicable guidelines; 

(iii)Removal of the property from its historic location; 

(iv) Change of the character of the property’s use or of physical features within the 
property’s setting that contribute to its historic significance; 

(v) Introduction of visual, atmospheric, or audible elements that diminish the integrity of 
the property’s significant historic features; 
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(vi) Neglect of a property which causes its deterioration, except where such neglect and 
deterioration are recognized qualities of a property of religious and cultural 
significance to an Indian tribe or Native Hawaiian organization; and 

(vii) Transfer, lease, or sale of property out of federal ownership or control without 
adequate and legally enforceable restrictions or conditions to ensure long-term 
preservation of the property’s historic significance.  

BLM, in consultation with the SHPO, ASLD, tribes, and other consulting parties, will apply 
the above criteria of adverse effect to arrive at a determination of effect for the entire 
proposed undertaking. BLM shall also to the extent practicable ensure that adverse effects to 
historic properties are avoided through project design, redesign, or relocation of facilities 
where feasible. Until final project designs are developed and approved, it must be assumed 
that the Project could adversely affect one or more of the historic properties, leading to a 
determination of adverse effect. The BLM would continue to work with the consulting 
parties to develop modifications or measures to avoid, minimize, or mitigate adverse effects 
to historic properties. Such consultation would result in the development and implementation 
of a Memorandum of Agreement (MOA) containing the terms and conditions agreed upon to 
resolve the adverse effects. 

4.3.2 Direct and Indirect Effects by Alternative 

4.3.2.1 Proposed Action 

Construction 
Prehistoric and historic sites eligible for listing in the National Register are distributed 
throughout the Project Area. Direct impacts to prehistoric and historic sites, including surface 
or subsurface disturbance incurred during Project construction could occur anywhere along 
the Proposed Action. Activities such as access road improvements; transmission line 
construction, including foundations, structure pads, and guy wire anchor points; vegetation 
management; and material yards for construction equipment and personnel have the potential 
to disturb cultural resources during the construction phase.  

All sites would be avoided where practicable by project design, such as locating transmission 
towers, access routes, and other facilities outside of site boundaries; or using helicopters to 
string transmission lines in sensitive areas. If avoidance is not feasible due to technological 
issues or resource conflicts, further mitigation must be taken by APS in accordance with the 
Memorandum of Agreement. During construction activities, any unanticipated cultural 
resources discovered would require that all work within a 50-meter area cease immediately 
and the immediate notification of the BLM Field Manager. If the discovery occurs on State 
Trust land, the appropriate official at ASLD would be immediately notified. The BLM or 
ASLD would then evaluate the discovery in coordination with other consulting parties in 
order to determine and implement appropriate treatment. These actions would follow the 
provisions of a Monitoring and Discovery Plan developed in accordance with the terms of the 
MOA. Nine National Register-eligible cultural resource sites (i.e., historic properties) are 
known to be within the Proposed Action ROW route (Table 3.3-1). These include three 
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historic sites (US 60/70/89, Santa Fe, Prescott & Phoenix Railway, and the Beardsley Canal), 
four prehistoric sites (AZ T:3:10(ASM), AZ T:3:11(ASM), AZ T:3:325(ASM), and AZ 
T:3:348(ASM), and two multi-component sites (AZ T:3:350(ASM) and AZ T:3:351(ASM)). 
Transmission line structure placement would be modified to avoid and span National 
Register-eligible sites where possible. Direct adverse impacts could potentially be avoided 
through construction design modification or mitigated through data recovery studies. Impacts 
would likely be minor to moderate and long-term. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to National Register-eligible cultural resources from operations, 
maintenance, and decommissioning would be anticipated.  

Unless fenced or otherwise protected, National Register-eligible sites within the long-term 
transmission line ROW could be inadvertently impacted during operation, maintenance, and 
decommissioning of the transmission line facilities. Disturbance could potentially occur 
during activities such as routine vegetation removal and emergency repairs. Further, public 
access into these areas increases the potential for unauthorized artifact collection and 
vandalism at these sites. Procedures would be implemented to ensure avoidance of impacts to 
these properties during construction. The properties would be monitored during construction 
and through the life of the Project, following a Monitoring and Discovery Plan developed in 
accordance with the terms of the MOA. Long-term monitoring of the eligible site on 
privately owned land would be at the discretion of the land owner. 

Indirect visual impacts to the settings of historic properties were evaluated in relation to the 
applicable National Register criteria and current integrity of setting, as well as the distance 
and visibility of proposed facilities (Table 4.3-1). 

The Beardsley Canal (AZ T:3:55 (ASM)) is eligible for the National Register under Criterion 
A (association with significant historical events). The linear site extends through areas that 
have been extensively developed (in the southern portion of the APE - which is an 
approximately 3 to 5 mile buffer area from the route) and less developed (on the north end of 
the site) with visual intrusions from power lines, roads (including SR 74 and Highway 303), 
residential development, the Canyon Raceway, Morgan and Raceway Substations, and the 
Pleasant Valley Airport. The CAP canal is crossed by the site as well. The Proposed Action 
would cross the Beardsley Canal and therefore be visible in the foreground, middle ground, 
and background. Due to the numerous developed facilities in the area, there would be minor 
additional impacts to the Beardsley Canal’s integrity of setting. Further, since the setting of 
this historic property is not essential to understanding its significance, the introduction of a 
new feature in that setting would not diminish the characteristics that make it eligible for the 
National Register. 

The Calderwood Butte Archaeological District is recommended eligible for the National 
Register under Criterion D (potential to yield important information). Although designated as 
a preserve, housing developments have encroached on the southern and eastern sides of the 
butte. The Agua Fria Recharge Station, Beardsley Canal, the CAP canal, and other industrial 
developments are present in the foreground. At its closest point, the Proposed Action would 
be 4.0 miles from this site and therefore would be visible in the middle ground. There would 
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be minor impacts to the Calderwood Butte Archaeological District's integrity of setting. 
However, since the setting of this historic property is not essential to its significance, the 
introduction of a new feature in the middle ground would not diminish the characteristics that 
make it eligible for the National Register. 

The Morristown Store is listed on the National Register under Criterion A (association with 
significant historical events). The property is adjacent to SR 74. There is an existing 69kV 
transmission line, a modern post office, and the Morristown Elementary School near the 
Morristown Store, as well as some residential development. The Proposed Action route 
would be 3.8 miles from the Morristown Store so would be visible in the middle ground. 
There would be minor impacts to the Morristown Store's integrity of setting. Since the setting 
of this historic property is not essential to understanding its significance, the introduction of a 
new feature in the middle ground would not diminish the characteristics that make it eligible 
for the National Register. 

The Santa Fe, Prescott, & Phoenix Railway is eligible for the National Register under 
Criterion A (association with significant historical events). The site is linear and extends 
through areas that have been extensively developed on the southeast and less developed on 
the northwest with visual intrusions from modern developments such as SR 74, US 60, 
Wittmann, Circle City, Morristown, Cactus Ranch Trailer Park, Chrysler Proving Ground, 
the CAP canal, LAFB, Speedworld Raceway Park, and miscellaneous residential 
development (Desert Oasis, etc.). The Proposed Action would cross the railway and therefore 
be visible in the foreground, middle ground, and background. There would be negligible 
impacts to the Santa Fe, Prescott, & Phoenix Railway’s integrity of setting. However, since 
the setting of this historic property is not essential to understanding its significance, the 
introduction of a new feature would not diminish the characteristics that make it eligible for 
the National Register. 

The Seymour III site, the remnants of a historic mining town, is eligible for the National 
Register under Criterion D (potential to yield important information). It has a well used two-
track road running generally east-west through it to access the west side of the Hassayampa 
River. There is some residential development to the east on the opposite side of the river, but 
generally the area is undeveloped. At its closest point, the Proposed Action would be 4.3 
miles from this site and therefore would be visible in the middle ground. There would be 
negligible impacts to the Seymour III site's integrity of setting. However, since the setting of 
this historic property is not essential to its significance, the introduction of a new feature in 
the middle ground would not diminish the characteristics that make it eligible for the 
National Register. 

The Surly site is the remnants of a small Hohokam irrigation system that used water from the 
western channel of New River; it is eligible for the National Register under Criterion D 
(potential to yield important information). There is a bladed dirt road as well as numerous 
two-tracks and trails through the site. Residential development is encroaching to the 
southeast and south, currently appearing in the middle ground and background. Other 
developments include the New River Dam and the Hayden Rhodes Aqueduct built to the 
north. The Proposed Action would be about 3.2 miles from the site at its closet point so 
would be visible in the middle ground. There would be negligible impacts to the Surly site’s 
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integrity of setting. However, since the setting of this historic property is not essential to its 
significance, the introduction of a new feature in the middle ground would not diminish the 
characteristics that make it eligible for the National Register.  

Table 4.3-1 Visual Impacts 

SITE NAME/ 
NUMBER 

NATIONAL 
REGISTER 

ELIGIBILITY 

TRANSMISSION 
LINE 

LOCATION 

DISTANCE 
(MILES) TO 

ALTERNATIVE 
AT CLOSEST 

POINT 

VISUAL 
IMPACT 

TO 
SETTING P.A./ 

ALT1 
ALT 

2 
ALT 

3 

Santa Fe, Prescott & 
Phoenix Railway  
AZ N:3:32 (ASM) 

Eligible, Criterion A 
Foreground, Middle 
ground, Background 

0 0 0 Negligible 

Seymour III  
AZ T:2:27(ASM) 

Recommended 
eligible, presumably 
Criterion D 

Middle ground 4.3* 4.3* 4.3* Negligible 

Beardsley Canal 
AZ T:3:55(ASM) 

Eligible, Criterion A 
Foreground, Middle 
ground, Background 

0 0 0 Minor 

Surly Site  
AZ T:4:13(ASM) 

Eligible, Criterion D Middle ground 3.2 3.2 3.1 Negligible 

Morristown Store 
(#91001003) 

Listed 1991, 
Criterion A 

Middle ground 3.8* 3.8* 3.8* Minor 

Calderwood Butte 
Archaeological 
District 

Recommended 
eligible, Criterion D 

Middle ground 4.0 4.0 2.9 Minor 

Note: Unless specifically noted; impacts would be the same under the State Trust Land Route Variation Sub-
alternative.*Under the State Trust Land Route Variation Sub-alternative, the distance would be 5.7 miles to the Seymour III 
site and 4.4 miles to the Morristown Store, both an increase in distance.  
 
In summary, indirect impacts to visually sensitive National Register eligible cultural resource 
sites would be negligible to minor and long-term under the Proposed Action. 

Native American Consultation and Concerns 
Various Tribes have been consulted and informed of the Project; however, no specific 
concerns have been raised to date by these various tribes regarding any religious site, sacred 
site, or traditional cultural property. However, Tribes have expressed interest and concern 
about potential effects to archaeological sites that are within their traditional territories and 
may have been inhabited or used by their ancestors. As Native American concerns emerge 
through consultation, BLM would consult with the appropriate Tribe(s) and individuals to 
obtain information about those concerns, the importance of the resource, and what mitigation 
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measures might be appropriate, such that BLM can determine an appropriate course of action 
taking that information into account. 

4.3.2.2 Alternative 1: Proposed Action with Additional Corridor 

Construction 
Impacts to cultural resources during construction of the Project would be the same as the 
Proposed Action.  

Operations, Maintenance, and Decommissioning 
Direct and indirect impacts to cultural resources during operations, maintenance, and 
decommissioning would be similar to those described under the Proposed Action. In 
addition, under this alternative, there would be a change in management of lands managed by 
the BLM. Co-location of future utilities within the proposed corridor could impact National 
Register eligible cultural resource sites located on these lands. However, any future projects 
would be subject to NEPA, Section 106 of the NHPA, and other environmental review, 
therefore avoidance or mitigation would reduce impacts to cultural resources. 

Native American Consultation and Concerns 
Impacts would be similar to those of the Proposed Action.  

4.3.2.3 Alternative 2: ROW South of SR 74 

Construction 
Eight National Register-eligible cultural resource sites are known to be within the Alternative 
2 route (Table 3.3-1), the same sites as the Proposed Action, with the exception of AZ 
T:3:348 (ASM) which is located north of SR 74. Impacts to cultural resources during 
construction of the Project would be the same as the Proposed Action.  

Operations, Maintenance, and Decommissioning 
Direct and indirect impacts to cultural resources during operations, maintenance, and 
decommissioning would be similar to those described under the Proposed Action. 

Native American Consultation and Concerns 
Impacts would be similar to those of the Proposed Action.  

4.3.2.4 Alternative 3: Carefree Highway Route 

Construction 
Six National Register-eligible cultural resource sites are known to be within the Alternative 3 
route (Table 3.3-1); three historic sites (Santa Fe, Prescott & Phoenix Railway, US 60/70/89, 
and the Beardsley Canal) and three prehistoric sites (AZ T:3:19(ASM), AZ T:3:20(ASM), 
and AZ T:3:21(ASM)). Impacts to cultural resources during construction of the Project 
would be similar to the Proposed Action.  
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Operations, Maintenance, and Decommissioning 
Direct and indirect impacts to cultural resources during operations, maintenance, and 
decommissioning would be similar to those described under the Proposed Action. The 
Project would be 2.9 miles from the Calderwood Butte Archaeological District, closer than 
the Proposed Action but still within the middle ground, a long-term and minor indirect 
impact. 

Native American Consultation and Concerns 
Impacts would be similar to those of the Proposed Action.  

4.3.2.5 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Construction 
No Project-specific survey has been conducted along the Sub-alternative, however, there is 
one known historic site (AZ T:2:144(ASM)) located along the route variation that is not 
eligible for the National Register (Table 3.3-1). A cultural resource inventory would be 
required prior to construction activities if this Sub-alternative were selected. It seems likely 
that cultural resources along the State Trust Land Route Variation Sub-alternative would be 
similar to those along the nearby originally proposed alignment, the Primary Segment Sub-
alternative.  

Operations, Maintenance, and Decommissioning 
Indirect visual impacts would be the same as the Proposed Action for the Beardsley Canal, 
Calderwood Butte Archaeological District, Santa Fe, Prescott, & Phoenix Railway, and the 
Surley Site (Table 4.3-1). Distance to the Seymour III site would increase to 5.7 miles; the 
Project would be visible in the background rather than middle ground. Distance to the 
Morristown Store would increase to 4.4 miles, still within the middle ground. Impacts to 
cultural resources during operations, maintenance, and decommissioning would be similar to 
those described under the Proposed Action. 

Native American Consultation Concerns 
Impacts would be similar to those of the Proposed Action.  

Primary Segment Common to All Action Alternatives 
Construction 
Three archaeological sites have been recorded along the Primary Segment Sub-alternative 
Route. All three of those sites, AZ T:3:145, 146, and 147(ASM), are scatters of trash (dating 
from approximately the 1920s to 1950s) that were evaluated as not eligible for the National 
Register. There would be no impacts to National Register-eligible cultural resource sites 
under the Primary Segment Sub-alternative. 
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Operations, Maintenance, and Decommissioning 
Direct and indirect impacts to cultural resources during operations, maintenance, and 
decommissioning would be similar to those described under the Proposed Action.  

Native American Consultation Concerns 
Impacts would be similar to those of the Proposed Action.  

4.3.2.6 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on National Register-eligible cultural 
resource sites (historic properties) or historic resources as described for the Proposed Action 
and Action Alternatives. However, APS is committed to construction of the transmission 
line, which could be accomplished exclusive of federally managed lands. Under this 
situation, impacts to cultural resources located on lands that are crossed or in the vicinity of 
the Project could occur. The degree of potential for impacts to cultural resources and the 
magnitude of those impacts would depend on the route selected.  

Native American Consultation and Concerns 
Under the No Action Alternative, there would be no direct or indirect construction or 
operational impacts to known places of cultural and/or geographic interest to the Tribes 
related to the Proposed Action or Action Alternatives. However, APS is committed to 
construction of the transmission line, which could be accomplished exclusive of federally 
managed lands. Under this situation, impacts to known places of cultural and/or geographic 
interest to the Tribes located on lands that are crossed or in the vicinity of the project could 
occur. The degree of potential for impacts and the magnitude of those impacts would depend 
on the route selected. 

4.3.3 Mitigation and Residual Effects 

Avoidance/protection: APS will implement actions to ensure that historic properties that are 
avoided by Project design or redesign are not impacted during construction, operation, or 
maintenance activities. Such actions are subject to agency approval and may include, as 
appropriate, temporarily placing barriers or marking areas to be avoided during construction; 
monitoring by a professional archaeologist during construction; and/or placing locked gates 
to restrict public access to transmission line access roads that may increase the potential for 
indirect impacts. BLM and ASLD would also work with APS to develop a long-term 
monitoring program for avoiding properties at risk, involving regular monitoring and 
documentation by staff assisted by Arizona Site Steward Program volunteers.  

Under the Proposed Action, Alternative 1, or Alternative 2, spanning the historic properties 
near the Agua Fria River may not be possible. Avoidance could be achieved by moving the 
ROW further east paralleling the eastern border of the ACC-certificated route. A Class III 
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cultural resource inventory of this area would be conducted to identify any cultural resources 
in the area.  

Mitigation through a data recovery program: Scientific data recovery may be implemented to 
mitigate impacts to historic properties that cannot be avoided. Procedures for scientific 
investigations, reporting, and long-term preservation of data and collections would be 
specified in a Data Recovery Plan implemented in accordance with the terms of the MOA. 

Mitigation of visual impacts: The impact analysis indicates negligible to minor impacts to the 
setting of historic properties within five miles of the Action Alternatives. Impacts could be 
reduced by selecting transmission line structures or facility designs and colors that would 
lessen visual contrast. 

Following the implementation of the mitigation measures, potential residual effects to 
cultural resources should be greatly reduced, although the potential for residual effects could 
still occur through providing additional access routes into previously undisturbed areas.  

4.3.4 Unavoidable Adverse Impacts 

Unavoidable impacts to National Register-eligible cultural resource sites could include 
compromised site integrity and loss of data due to physical damage to the sites. Impacts 
would be mitigated to the extent possible through data recovery or other appropriate 
treatment prior to any construction activities through an approved treatment plan. The 
presence of upgraded public access roads could lead to increased casual visitation to nearby 
site locations resulting in greater vulnerability to site disturbance, unauthorized artifact 
collection, and vandalism. 

4.4 GEOLOGY AND MINERALS  

4.4.1 Indicators and Methods 

The primary indicator for mineral resources is the mineral potential of the Study Area as 
established by a mineral potential report in accordance with Bureau policy and guidelines. In 
addition, active mining claims or other mineral authorizations such as leases or active 
mineral material sites within the Project Area disturbance footprint are indicators of mineral 
resources.  

4.4.2 Direct and Indirect Effects by Alternative 

4.4.2.1 Impacts Common to All Action Alternatives 

The entire Study Area has been determined to have low potential for leasable minerals and 
no mineral leases have been issued by BLM within the Study Area. Areas outside of the 
Study Area to the southwest, south, and west have been identified with moderate potential for 
geothermal, oil and gas, and sodium resources and these areas would be expected to be 
explored and developed before any such activity would be proposed within the Study Area. 
As such, the Action Alternatives would have a negligible impact on leasable mineral 
resources.  
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If issuance of mineral leases were proposed after approval of and within a ROW and 
establishment of a utility corridor through an RMPA, those leases could be subject to lease 
stipulations and permit conditions of approval designed to protect use of the ROW for the 
purposes for which it was approved. Such stipulations and permit conditions of approval 
could reduce the area available for development of the leasable mineral by precluding 
operations near ROW structures or within the ROW. Those restrictions could also require the 
mineral lessee to modify lease operations, such as by relocation of access, structures, or 
operations sites, which could increase the cost of such operations. On the other hand, 
deposits of oil and gas, sodium and geothermal resources generally underlie areas of 
hundreds to thousands of acres or more. Directional drilling and mining methods can allow 
leaving undisturbed surface areas to protect ROW structures and the transmission line 
facilities. In the event that exploration, leasing, and development of leasable minerals were to 
occur within the Study Area, considering the relatively small acreage that would be disturbed 
by any of the Action Alternatives as compared with the extent of such deposits, the Action 
Alternatives would have a negligible impact on the exploration for and development of 
leasable mineral resources.  

A small north-south trending drainage approximately 3 miles east of Morristown in the north 
central portion of the Study Area has potential for the occurrence of sand and gravel deposits. 
This deposit underlies all three Action Alternatives in a narrow north-south band in that area. 
Implementation of any of the Action Alternatives would reduce or preclude development of 
that portion of these sand and gravel deposits that underlie the ROW. However, because of 
the relatively small acreage of the portion of those deposits covered by the Action 
Alternatives, as compared to the overall size of the sand and gravel potential area, there 
would be a negligible impact on the ability to develop and mine the sand and gravel resource. 

Impacts common to All Action Alternatives also include a portion of the transmission line 
route from the Sun Valley Substation to 179th Avenue. This section is approximately 25-
miles long with a 200-foot wide ROW. Included in this section is a Saleable Mineral 
Restriction area for saleable minerals (Figure 3.4-3) along an approximate 2.2 mile section 
of the ROW near the Sun Valley Substation within which no saleable mineral authorizations 
could be approved by BLM. Management decisions in the 2010 Bradshaw-Harquahala RMP 
preclude BLM approval of saleable mineral activities on these lands. Since saleable minerals 
could not be developed on these lands, implementation of any of the Action Alternatives 
would have no impact on development of saleable mineral resources within the Mineral 
Restriction areas. 

Construction 
Construction activities for the transmission line could locally alter surface topography if large 
cut and/or fill earth moving work is needed to install the transmission line structures or 
construct access roads. 

Operations, Maintenance, and Decommissioning 
Access roads may actually increase accessibility to existing and any future authorized mining 
claims, geothermal leases and oil and gas leases. The anticipated level of impacts to geology 
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and minerals from the operations and maintenance of the transmission facilities would be 
negligible. 

4.4.2.2 Proposed Action 

The Proposed Action route would be located on Quaternary surficial deposits, Tertiary 
sedimentary rocks, Tertiary volcanic rocks, Early Proterozoic metamorphic rocks, and Early 
Proterozoic metavolcanics.  

Presently there are three active lode mining claims, or portions of claims, and one metallic 
mineral district including or adjacent to these claims, located within the Proposed Action. 
Active mining claims (subject to a determination by BLM that they are valid claims under 
the regulations) establish valid existing rights for access to the claim(s) and to explore for, 
develop and mine the applicable mineral commodity in accordance with BLM regulations. In 
addition, approval of a ROW does not preclude the location of mining claims within the 
ROW and the mining claim(s) would have superior rights to those granted under the ROW. 
However, no Notices or Plan of Operations to conduct exploration operations are currently 
approved or pending action by BLM for these claims. Since mining claims establish a valid 
existing right, future exploration, development, or mining operations on any of the three 
existing mining claims, or others that may be located within the Proposed Action if the ROW 
is approved, could conflict with transmission line structures or use of the ROW. The mining 
claim would have superior rights to the ROW which could result in impacts to the operation 
of the ROW including structures that could need to be removed, relocated and/or redesigned. 
Removal of transmission line structures could result in temporary interruptions or reductions 
in service of variable lengths of time for residential and commercial customers. ROW 
structure removal, relocation, and/or re-design would add costs to the Project and may 
require additional environmental review under NEPA, which would also add cost and delays 
to service. The cost of structure removal, relocation, re-design, and additional NEPA review, 
as well as the amount of time of interruption, reduction or delays in service would depend on 
the nature and extent of the conflict with the mining claim operation. 

Impacts to geology, leasable, and saleable mineral resources for the Proposed Action would 
be the same as described in Section 4.4.2.1. Based on the available data, the Project would 
not be expected to impact any existing mining activities.  

Construction  
Impacts to geology and mineral resources during construction activities would be the same as 
described in Section 4.4.2.1. 

Operations, Maintenance, and Decommissioning 
Impacts to geology and mineral resources during operations, maintenance, and 
decommissioning activities would be the same as described in Section 4.4.2.1. 
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4.4.2.3 Alternative 1: Proposed Action with Additional Corridor 

The Proposed Action route and the proposed additional corridor would be located on Tertiary 
volcanic rocks, Tertiary basaltic rocks, Early Proterozoic metamorphic rocks, and Early 
Proterozoic metavolcanics.  

There are 12 active lode mining claims, or portions of claims, and one metallic mineral 
district including or adjacent to these claims, located within Alternative 1. Active mining 
claims (subject to a determination by BLM that they are valid claims under the regulations) 
establish valid existing rights for access to the claim(s) and to explore for, develop, and mine 
the applicable mineral commodity in accordance with BLM regulations. In addition, approval 
of a ROW does not preclude the location of mining claims within a ROW and the mining 
claim(s) would have superior rights to those granted under the ROW. However, no Notices or 
Plan of Operations to conduct exploration operations are currently approved or pending 
action by BLM for these claims. Since mining claims establish a valid existing right, future 
exploration, development, or mining operations on any of the 12 existing mining claims, or 
others that may be located within Alternative 1 if the ROW is approved, could conflict with 
transmission line structures or use of the ROW. The mining claim(s) would have superior 
rights to the ROW which could result in impacts to the operation of the ROW including 
removal of the transmission line structures that would need to be relocated and/or redesigned. 
Impacts related to the removal of transmission line structures would be the same as that for 
the Proposed Action. 

Impacts to geology, leasable, and saleable mineral resources for Alternative 1 would be the 
same as described in Section 4.4.2.1. 

Construction 
Impacts to geology and mineral resources during construction of the Project would be the 
same as described in Section 4.4.2.1.  

Operations, Maintenance, and Decommissioning 
Impacts to geology and mineral resources during operations, maintenance, and 
decommissioning activities would be the same as described in Section 4.4.2.1. 

4.4.2.4 Alternative 2: ROW South of SR 74 

The Alternative 2 ROW and additional corridor south of SR 74 would be located on Tertiary 
volcanic rocks, Tertiary basaltic rocks, Early Proterozoic metamorphic rocks, and Early 
Proterozoic metavolcanics. 

Presently there is one sand and gravel site, one Active Lode Mining Claim and one Metallic 
Mineral District in the additional corridor area; however, there are no authorized metallic or 
nonmetallic mining claims; geothermal leases; or oil and gas leases present within 1,000 feet 
of the Alternative. The impacts to geology and minerals from the construction of the 
Proposed Action would be negligible. 

Impacts to geology, leasable, and saleable mineral resources for Alternative 2 would be the 
same as described in Section 4.4.2.1. 
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Construction 
Impacts to geology and mineral resources during construction activities would be the same as 
described in Section 4.4.2.1.  

Operations, Maintenance, and Decommissioning 
Impacts to geology and mineral resources during operations, maintenance, and 
decommissioning activities would be the same as described in Section 4.4.2.1.  

4.4.2.5 Alternative 3: Carefree Highway Route 

Impacts to geology, leasable, and saleable mineral resources for Alternative 3 would be the 
same as described in Section 4.4.2.1. 

Construction 
Impacts to geology and mineral resources during construction activities would be the same as 
described in Section 4.4.2.1. 

Operations, Maintenance, and Decommissioning 
Impacts to geology and mineral resources during operations, maintenance, and 
decommissioning activities would be the same as described in Section 4.4.2.1. 

4.4.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
The Sub-alternative route would be located completely on Tertiary sedimentary rocks.  

Impacts to geology, leasable, and saleable mineral resources for this Sub-alternative would 
be the same as described in Section 4.4.2.1. 

Construction  
Impacts to geology and mineral resources during construction activities would be the same as 
described in Section 4.4.2.1. Although cut and fill activities are highly unlikely because of 
the very flat terrain in this area. 

Operations, Maintenance, and Decommissioning 
Impacts to geology and mineral resources during operations, maintenance, and 
decommissioning activities would be the same as described in Section 4.4.2.1. 

Primary Segment Common to All Action Alternatives Construction  
Impacts to geology and mineral resources during construction activities would be the same as 
described in Section 4.4.2.1. Although cut and fill activities are highly unlikely because of 
the very flat terrain in this area. 

Operations, Maintenance, and Decommissioning 
Impacts to geology and mineral resources during operations, maintenance, and 
decommissioning activities would be the same as described in Section 4.4.2.1. 
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4.4.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on geology or mineral resources as 
described for the Proposed Action and Action Alternatives. However, APS is committed to 
construction of the transmission line, which could be accomplished exclusive of federally 
managed lands. Under this situation, impacts to geology and mineral resources located on 
lands that are crossed or in the vicinity of the Project could occur. The degree of potential for 
impacts to these resources and the magnitude of those impacts would depend on the route 
selected. 

4.4.3 Mitigation and Residual Effects 

Additional mitigation measures are not required, thus no residual effects are anticipated. 

4.4.4 Unavoidable Adverse Impacts 

Slight topographic modifications, if made, would cause minor unavoidable or residual 
impacts on geology. There would be no unavoidable adverse impacts to mineral resources. 

4.5 HAZARDOUS MATERIALS AND HAZARDOUS AND SOLID 
WASTE 

4.5.1 Indicators and Methods 

The following indicators were considered when analyzing potential impacts to resources 
from hazardous materials and hazardous and solid waste:  

• Types of hazardous materials transported and used for the Project,  
• Potential for generating or encountering soil contamination during construction, and 
• Existing risk assessments of effects of hazardous materials.  

4.5.2 Direct and Indirect Effects by Alternative 

The primary direct and indirect impacts from hazardous materials and hazardous and solid 
waste during construction and operation of the proposed facilities would be associated with:  

• Exposure of workers to hazardous materials during transportation and use of these 
materials; 

• Generation of solid and hazardous wastes from materials used and transportation and 
eventual treatment or disposal of these wastes; 

• Releases of hazardous materials from potential leaks and spills and potential 
contamination of surrounding soils and surface waters; and 

• Encountering potential existing soil contamination during construction.  
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Potential effects from the Project involving hazardous materials would be associated with the 
release of hazardous materials to the environment due to improper use, storage, or disposal of 
hazardous materials and/or generating contaminated soil from releases of hazardous 
materials. Direct effects of such releases could include contamination of vegetation, soil, and 
water, which could result in indirect effects to human and wildlife populations. These effects 
have the potential to occur during construction, operation, maintenance, and 
decommissioning of the Project.  

With adherence to applicable laws and regulations as well as applicant-committed EPMs, 
hazardous materials would be properly handled and all wastes would be properly contained, 
transported, and disposed off site. In this case, there should be no impacts to workers, the 
general public, surrounding soils, surface water, or groundwater. A variety of safety-related 
plans and programs would be implemented to ensure safe handling, storage, and use of 
hazardous materials. Project personnel would be supplied with appropriate supplies and 
equipment for handling hazardous materials and would be properly trained in the use of this 
equipment. They would be trained in the handling, use, and clean-up of hazardous materials 
used in the Project, as well as procedures to be followed in the event of a leak or spill. 
Adequate supplies of appropriate clean-up materials would be available for use in the Project.  

4.5.2.1 Impacts Common to All Action Alternatives 

All Action Alternatives would involve the use of hazardous materials and generation of solid 
and hazardous waste during construction and operation of the Project. Certain chemicals and 
materials that would be used are characterized as hazardous materials. Improperly handled 
chemicals and other hazardous materials have the potential to cause health issues in humans 
and environmental impacts. A list of identified hazardous materials that may be used in the 
Project during construction activities and operation is provided in Table 4.5-1. In general, the 
types, quantities of materials, and management of these materials would not change under 
each alternative.  

Table 4.5-1 Possible Hazardous Materials Used in the Project 

Diesel Fuel  Paints and coatings  

Gasoline  Dielectric fluids  

Propane  Pesticides  

Cleaning solvents Explosives  

Lubricating oils/grease  Glycol-based antifreeze  

Hydraulic fluid/gear oils  
Lead-acid storage batteries and 
electrolyte solution  

Other batteries  Lubricating grease  

 
Human exposure to hazardous materials above their recommended limit values may cause 
short-term or long-lasting health effects, ranging from temporary effects to permanent 
disability, or death. For example, toxic substances can cause eye or skin irritation, 
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disorientation, headache, nausea, allergic reactions, acute poisoning, chronic illness, or other 
adverse health effects if human exposure exceeds certain levels (the level depends on the 
substance involved). Examples of toxic substances include most heavy metals, pesticides, 
and benzene (a carcinogenic component of gasoline). Ignitable substances are hazardous 
because of their flammable properties. Gasoline, hexane, and natural gas are examples of 
ignitable substances. Corrosive substances are chemically active and can damage other 
materials or cause severe burns upon contact. Examples include strong acids and bases such 
as sulfuric (battery) acid or lye. Reactive substances may cause explosions or generate gases 
or fumes. Explosives and, pressurized canisters are examples of reactive materials. 

Exposure of Project workers to hazardous materials during construction and operation of the 
Project would be limited by compliance with applicable EPA, DOT, and OSHA regulations 
on the transportation, storage, use, and disposal of hazardous materials. 

During construction and operation of the facilities, certain waste materials would be 
produced that would need to be disposed. All wastes generated in the Project would be 
containerized on site and then transported off site to existing, permitted waste management 
facilities. Such waste would include those generated during the normal course of construction 
and operation and any wastes generated through spills of hazardous materials or cleanups of 
existing contamination that may be encountered during construction. Potential impacts from 
hazardous materials, wastes, and regulated, nonhazardous solid wastes would be reduced by 
adherence to the state and federal statutes and regulations listed in Section 3.5 as well as the 
applicant-committed EPMs. 

The principal environmental impact involving hazardous materials associated with the 
Project would be related to the potential mobilization of contaminants resulting in exposure 
of workers and the general public (i.e., excavation and handling of contaminated soil). 
Hazardous materials in the construction area may require special handling as toxic substances 
and hazardous waste can create an exposure risk to workers and the general public due to 
spills or upset or from excavation and transport.  

4.5.2.2 Proposed Action 

Construction 
Waste streams generated during construction of the Proposed Action would include: 
municipal solid waste (MSW), sewage, construction debris, non-hazardous regulated wastes, 
and small quantities of hazardous wastes. MSW from the workforce would be collected, 
contained, and trucked to an off-site permitted landfill. Sewage would be collected in 
portable sanitary facilities and removed by a licensed contractor for off-site treatment and 
disposal in an existing permitted treatment facility. Non-hazardous construction debris would 
be generated during construction consisting of concrete, wood, scrap metal, and waste 
packaging materials. These materials would be recycled or disposed of off-site in a permitted 
landfill. Hydrocarbon or hazardous wastes may be generated from maintenance of heavy 
equipment in the field. These wastes would include: used oil and grease, antifreeze, solvents, 
rags, and wipers. These wastes would be properly contained, labeled, and recycled or 
disposed of off-site in existing permitted facilities. All wastes produced during construction 
would be managed in compliance with state and federal regulations and recycled or disposed 
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of in existing, permitted off-site facilities. These waste management practices would 
therefore produce minor and short-term adverse environmental impacts.  

During construction operations, hazardous materials such as vehicle fuels, oils, and other 
vehicle maintenance fluids would be used and stored in construction staging yards. Although 
these materials would be stored within secondary containment, there is potential for incidents 
involving releases of gasoline, diesel fuel, oil, hydraulic fluid, and lubricants from vehicles or 
other equipment or the release of paints, solvents, adhesives, or cleaning chemicals from 
construction activities. Improperly maintained equipment could leak fluids during 
construction operation and while parked. Spills and leaks of hazardous materials during 
construction activities could potentially result in soil or surface water contamination. APS 
plans to minimize, avoid, and/or clean up unforeseen spills of hazardous materials by 
ensuring construction would be performed in accordance with APS’ Construction Storm 
Water Pollution Prevention Plan (SWPPP). Despite implementation of the Construction 
SWPPP, there is a low likelihood that accidental spills of hazardous materials could still 
occur outside of containment where they could contaminate the soil. If surface runoff 
contacted these spills before they were cleaned up it could become contaminated. This is 
considered to be a minor and short-term adverse impact. 

Helicopters may be used in areas without adequate access roads or where access is limited 
for construction and installation of structures, and support trips to transport material and 
workers to structure sites and material and equipment staging areas. Helicopters could be 
used during wire installation for pulling and support trips. The operations area of the 
helicopter would be limited to helicopter staging areas and positions along the ROW which 
have previously been disturbed for other purposes. Helicopter fueling would occur at staging 
areas or at a local airport using the helicopter contractor’s fuel truck, and would be 
supervised by the helicopter fuel service provider. The helicopter and fuel truck would stay 
overnight at a local airport or at a staging area if adequate security is in place. Spills and 
leaks of hazardous materials during helicopter construction activities due to handling and 
storage of helicopter fuel in staging areas could potentially result in localized soil or surface 
water contamination. This is considered to be a minor, short-term impact. 

Earth excavation would be limited to areas at and near transmission structures. As described 
in Section 3.5, no known existing environmentally contaminated sites are located along the 
Project alignments. Soil that is excavated from a site during construction containing 
hazardous materials could be a hazardous waste if it was contaminated and exceeded specific 
regulatory criteria caused by the contamination. Such contaminated soil could result from a 
spill of hazardous materials being used in construction, or encountering an area of existing 
contamination caused by a previous use within the proposed ROW. Remediation (cleanup 
and safe removal/disposal) of hazardous wastes found at a site would be required if 
excavation of these materials is performed. Contaminated soil exceeding regulatory limits for 
construction backfill would be transported to offsite, permitted disposal facilities. This is 
considered to be a minor, short-term impact. Contaminated soil removed from the 
construction area would be transported according to state and federal regulations and be 
replaced by import soil approved for backfill. Even if soil at a contaminated site does not 
have the characteristics required to be defined as hazardous wastes, remediation of the site 
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may be required by state and local regulatory agencies subject to jurisdictional authority. 
Cleanup requirements would be determined on a case-by-case basis by the agency taking 
lead jurisdiction. Online government environmental databases, were reviewed to identify 
sites with known contamination or having a potential to contaminate the Project construction 
areas and these were discussed in Section 3.5. Based on existing information, the likelihood 
that existing contamination would be encountered during construction is considered to be 
minimal. Distance from the alignment and physical barriers, such as roads and other facilities 
should provide buffers that limit surface migration of contaminants from the existing known 
sources of potential contamination.  

Operations, Maintenance, and Decommissioning 
Operation of the transmission line facilities would utilize little in the way of hazardous 
materials and would generate only minor amounts of MSW, which would be brought back to 
the service center for disposal. Transformer oils, associated with substation equipment, 
would be used in closed transformers and certain other electrical devices. These are highly 
refined petroleum oils with low vapor pressure, high flash point, and low toxicity. In normal 
use, they are fully contained within the electrical apparatus which themselves would be 
located in secure, fenced facilities. These management practices would therefore produce 
negligible environmental impacts in the long term.  

Sulfur hexafluoride (SF6) would be used as a gaseous dielectric medium in system circuit 
breakers. It is a stable chemical and poses no fire safety problems (Nailen 2009). SF6 is not a 
toxic gas and the small releases during equipment maintenance and servicing do not pose 
public or wildlife health risks.  

4.5.2.3 Alternative 1: Proposed Action with Additional Corridor 

The types of wastes managed and the applicable management practices applied during 
construction, operation, maintenance, and decommissioning of the Action Alternatives would 
be practiced in essentially the same manner as the Proposed Action. The environmental 
impacts of these practices for the Action Alternatives would therefore be the same as the 
Proposed Action. 

4.5.2.4 Alternative 2: ROW South of SR 74 

The environmental impacts related to waste management for construction and operation of 
this Action Alternative would essentially be the same as the Proposed Action. 

4.5.2.5 Alternative 3: Carefree Highway Route 

The environmental impacts related to waste management for construction and operation of 
this Action Alternative would essentially be the same as the Proposed Action. 
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4.5.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
The environmental impacts related to waste management for construction and operation of 
this Sub-alternative would essentially be the same as the Proposed Action. There is a closed 
LUST site indicated by the online database search near the alignment of this alternative along 
211th Avenue. There is a livestock corral northwest of the intersection of 211th Avenue and 
Cloud Road. Without more detailed studies that would be conducted if this Sub-alternative 
was selected as the preferred alternative, it is unknown if either of these two sites would 
result in a potential to encounter pre-existing contamination in the Sub-alternative alignment 
in this area.  

Primary Segment Common to All Action Alternatives 
The environmental impacts related to waste management for construction and operation of 
this Primary Segment would essentially be the same as the Proposed Action. 

4.5.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts hazardous materials or solid or 
hazardous waste as described for the Proposed Action and Action Alternatives. However, 
APS is committed to construction of the transmission line, which could be accomplished 
exclusive of federally managed lands. Under this situation, hazardous materials would be 
utilized and solid or hazardous wastes would be generated. The degree of potential for 
impacts to hazardous waste sites, and the amount of those solid or hazardous waste generated 
would depend on the route selected.  

4.5.3 Mitigation and Residual Effects 

If the Sub-alternative were selected as the preferred alternative, site-specific inquiries into the 
presence, if any, of pre-existing contamination from a LUST site and a corral in the vicinity 
of the Sub-alternative alignment should be conducted in advance of locating structures for 
the power line.  

Implementation of this mitigation measure would reduce and/or eliminate any potential 
residual effects. 

4.5.4 Unavoidable Adverse Impacts 

Wastes produced by the Proposed Action would be managed according to all applicable 
regulations in permitted waste management facilities to minimize environmental impacts. 
These wastes would contribute to the environmental impacts allowed by the waste 
management facility permits and thus constitute a negligible unavoidable adverse impact. 
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4.6 LAND USE AND RANGE RESOURCES 

4.6.1 Indicators and Methods 

The following indicators would demonstrate the effect of the Project on land use and range 
resources within the Study Area: 

• Conflict with existing or future land uses 

• Compliance with land management plans and zoning 

• Conflict with authorized uses 

• Number of acres in each grazing allotment that would be affected during the short- 
and long-term under each alternative 

Table 4.6-1 describes the range of aspects of quality, magnitude, and duration of any effects 
resulting from the Project to land use and range resources. 

The miles and/or acreage of effects to various land uses were calculated using GIS and 
temporary and permanent disturbance estimates (Chapter 2). Where a range of disturbance 
estimates is possible (e.g. pulling/tensioning sites would occur between 2 and 3 miles apart) 
the more conservative value is used to compare the maximum disturbance that would occur. 
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Table 4.6-1 Description of Land Use and Range Resources Effects Levels 

ATTRIBUTE OF EFFECT DESCRIPTION RELATIVE TO LAND USE AND 
RANGE RESOURCES 

Quality 
Beneficial An improvement to current land uses or range resources. 

Adverse A degradation to current land uses or range resources. 

Magnitude 

Negligible  Very little effect on land uses such that the effect would not be 
perceptible to a human observer or user. Action would be in 
compliance with land management plans and zoning and would 
not conflict with existing ROWs or other authorized uses. Less 
than 5 percent of the total land use or grazing allotment would 
be affected. 

Minor  An effect that changes less than 10 percent of a land use. 
Action would be in compliance with land management plans 
and zoning and would not conflict with existing ROWs or 
other authorized uses. More than 5 percent but less than 10 
percent of the total land use or grazing allotment would be 
affected. 

Magnitude 

Moderate An effect that changes 10 to 25 percent of a land use. Action 
may or may not be in compliance with land management plans 
and zoning and may or may not conflict with existing ROWs or 
other authorized uses. More than 10 percent but less than 25 
percent of the total land use or grazing allotment would be 
affected. 

Major An effect that changes more than 25 percent of a land use. 
Action would not be in compliance with land management 
plans and zoning and would not conflict with existing ROWs 
or other authorized uses. More than 25 percent of the total land 
use or grazing allotment would be affected. 

Duration 
Short-term 10 years or less. 

Long-term More than 10 years. 

 

4.6.2 Direct and Indirect Effects by Alternative 

Tables 4.6-2 through 4.6-9 provide a summary of the surface management and land 
management plans; jurisdiction, planning and zoning; future land uses; ROWs; and grazing 
allotments that would be directly affected by the Proposed Action and Action Alternatives. A 
discussion of effects common to all alternatives follows. A comparison of land use and range 
resource effects that are specific to each alternative is provided in Sections 4.6.2.2 through 
4.6.2.6. 
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Surface Management and Land Management Plans 
The ROWs of the Proposed Action and Action Alternatives cross private lands and lands 
managed by the BLM, USBR, and State Trust land (Table 4.6-2). 

Table 4.6-2 Surface Management Crossed by the Action Alternatives (miles) 
SURFACE 

MANAGEMENT 
PROPOSED 

ACTION/ALT. 1 ALT. 2 ALT. 3 SUB-
ALTERNATIVE 

PRIMARY 
SEGMENT 

BLM 9.0 4.0 1.9 0.0 0.0 

USBR 0.1 0.1 0.6 0.0 0.0 

State Trust 24.7 25.8 26.6 4.0 4.0 

Private 4.4 7.6 9.3 0.0 0.0 

 
Jurisdiction  
Table 4.6-3 details the jurisdictions crossed by the ROW under the Proposed Action and 
Action Alternatives. 

Table 4.6-3 Jurisdiction Crossed by the Action Alternatives (miles) 

JURISDICTION PROPOSED 
ACTION/ ALT. 1 ALT. 2 ALT. 3 SUB-

ALTERNATIVE 
PRIMARY 
SEGMENT 

Buckeye 5.4 5.4 5.4 0.0 0.0 

Surprise 0.12 0.12 0.12 0.0 0.0 

Peoria 10.6 12.0 11.4 0.0 0.0 

Maricopa 
County 

22.2 20.0 21.7 4.0 4.0 

 
Impacts to Land Use 
The ROW of the Proposed Action and Action Alternatives crosses a variety of existing and 
future land uses as summarized in Table 4.6-4. 
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Table 4.6-4 Existing and Future Land Use Crossed by the Action Alternatives (miles) 
FUTURE LAND 

USE 
PROPOSED 

ACTION/ALT. 1 ALT. 2 ALT. 3 SUB-
ALTERNATIVE 

PRIMARY 
SEGMENT 

Canal1 0.6 0.6 0.5 0.0 0.0 

Commercial 0.4 0.8 0.6 0.0 0.0 

Golf Course 0.0 0.0 0.4 0.0 0.0 

Industrial 0.3 0.3 0.3 0.1 0.1 

Lake/Water 0.2 0.2 0.2 0.0 0.0 

Light Industrial 0.5 0.5 0.0 0.0 0.0 

Mixed Use 0.2 0.1 0.2 0.0 0.0 

Open Space/ 
Greenbelt 

1.0 1.0 1.0 0.0 0.0 

Recreation 7.2 3.1 3.4 0.0 0.0 

Regional Park 0.3 0.3 0.2 0.0 0.0 

Residential 
Low Density 
(0-2 du2/acre) 

25.4 28.4 28.8 3.8 3.8 

Residential 
Medium 
Density (2.1-15 
du2/acre) 

2.1 2.1 2.7 0.0 0.0 

1Central Arizona Project 
2dwelling units 
 
Rights-of-Way 
Existing ROWs on BLM-managed public land that would be crossed by the Proposed Action 
and Action Alternatives are listed in Table 4-6.5. The ROWs consist of various transmission, 
distribution, and communication lines; roads, and easements. The Sub-alternative (State 
Trust Land Route Variation) does not cross any existing ROWs on BLM-managed public 
land because it would occur entirely on State Trust land. 

Grazing 
The ROW for the Proposed Action and Action Alternatives would cross grazing allotments 
on BLM-managed public land and State Trust land located within the Study Area (Tables 
4.6-6 through 4.6-9). 
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Table 4.6-5 BLM Rights-of-Way Crossed by the Action Alternatives 
ROW  

SERIAL # ROW HOLDER DESCRIPTION PROPOSED 
ACTION/ ALT. 1 ALT. 2 ALT. 3 

AZA 000390 
Arizona State 
Highway 

Road X X 0 

AZA 000624 
Arizona State 
Highway 

Road X X 0 

AZA 006105 
Arizona State 
Highway 

Road X X 0 

AZA 010224 City of Peoria Road X 0 0 
AZA 023254FD Seven West Prop. Patent X X 0 
AZA 027843 Larry W. White Section 302 FLPMA  X 0 0 

AZA 033383 
Accipiter 
Communications 

Fiber Optic 
Facilities  

X 0 0 

AZA 03338301 
Accipiter 
Communications 

Fiber Optic 
Facilities  

X 0 0 

AZA 035079 APS 
Other Energy 
Facilities  

X X 0 

AZA 013875 
BLM Lake 
Havasu F.O. 

Other Energy 
Facilities  

X X X 

AZA 017813 
BLM Lake 
Havasu F.O. 

Road  X X X 

AZA 021410FD 
Arizona White 
Tank Assoc. 

Patent X X X 

AZA 022075 
BLM Lake 
Havasu F.O. 

Water Facility  X X X 

AZA 030349 
West Maricopa 
Combine, Inc. 

Water Facility  X X X 

AZA 033224 Town of Buckeye Road  X X X 
AZA 033449 Town of Buckeye Recreation  X X X 

AZA 033510 APS 
Other Energy 
Facilities  

X X X 

AZA 033551 
Southwest Gas 
Corp. 

Oil and Gas 
Facilities  

X X X 

AZA 033552 
Accipiter 
Communications 

Fiber Optic 
Facilities  

X X X 

AZA 033554 
Lyle Anderson 
Dev. Co. 

Other Energy 
Facilities  

X X X 

AZA 033569 APS 
Other Energy 
Facilities  

X X X 

AZA 035079 APS 
Other Energy 
Facilities  

X X X 

Source: BLM 2012e 
X = crossed by alternative 
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Table 4.6-6 Grazing Allotments Crossed by the Action Alternatives (miles) 
SURFACE 

MANAGEMENT 
ALLOTMENT 

NAME 
PROPOSED ACTION/ 

ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 SUB-
ALTERNATIVE 

PRIMARY 
SEGMENT 

BLM 

Douglas 1.5 1.5 1.5 0.0 0.0 

Lower Bo Nine 1.5 5.4 5.0 0.0 0.0 

Bo Nine 5.8 0.0 0.0 0.0 0.0 

West Wing Mountain 0.1 0.1 0.1 0.0 0.0 

State 

Douglas 5-355 7.9 7.9 7.9 0.0 0.0 

Maughan 5-104568 5.4 0.0 0.0 0.0 0.0 

Durbano 5-1227 7.0 7.0 8.8 4.0 4.0 

Durbano 5-95000 3.9 3.9 3.9 0.0 0.0 

McGuire 5-2119 7.7 12.3 11.8 0.0 0.0 

Sheep Springs 5-
94574.01 

0.9 0.9 0.5 0.0 0.0 

Unnamed 5-308 5.1 5.1 5.1 0.0 0.0 
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Table 4.6-7 AUMs on Grazing Allotments Crossed by the Action Alternatives 

SURFACE 
MANAGEMENT ALLOTMENT NAME 

PERCENTAGE OF 
ALLOTMENT 

LOCATED WITHIN 
STUDY AREA 

TOTAL AUMS 
BY 

ALLOTMENT 

AUMS 
WITHIN THE 

STUDY 
AREA 

ACRES PER 
AUM 

BLM 

Douglas 18 144 26 497 

Lower Bo Nine 65 60 39 338 

Bo Nine 60 948 569 22 

West Wing Mountain 18 N/A 0* 0* 

State 

Douglas 5-355 23 1,753 403 29 

Maughan 5-104568 58 222 129 11 

Durbano 5-1227 71 948 673 29 

Durbano 5-95000 55 104 57 89 

McGuire 5-2119 60 1,170 702 20 

Sheep Springs 5-94574.01 46 1,524 701 5 

Unnamed 5-308 48 972 467 8 
*Because only 0.1-mile of the ROW would cross West Wing Mountain, only a small fraction of an AUM would be affected;  
therefore a calculation of the AUMs impacted was not included. 
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Table 4.6-8 AUMs Removed from Production in the Short Term by the Action Alternatives 

SURFACE 
MGMT 

ALLOTMENT 
NAME 

PROPOSED ACTION/ 
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 SUB-ALTERNATIVE PRIMARY SEGMENT 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

BLM 

Douglas 3.3 <1 3.3 <1 3.3 <1 0.0 0 0.0 0 

Lower Bo 
Nine 

5.2 <1 20.1 <1 20.0 <1 0.0 0 0.0 0 

Bo Nine 22.1 1 0.0 0 0.0 0 0.0 0 0.0 0 

State 

Douglas 
5-355 

17.5 <1 17.2 <1 17.5 <1 0.0 0 0.0 0 

Maughan 
5-104568 

17.0 1.5 0.0 0 0.0 0 0.0 0 0.0 0 

Durbano 
5-1227 

15.6 <1 15.7 <1 19.1 <1 9.2 <1 9.2 <1 

Durbano 
5-95000 

8.7 <1 8.7 <1 8.7 <1 0.0 0 0.0 0 

McGuire 
5-2119 

26.4 1.3 40.1 2 40.1 2 0.0 0 0.0 0 

Sheep Springs 
5-94574.01 

1.8 <1 1.8 <1 1.0 <1 0.0 0 0.0 0 

Unnamed 
5-308 

12.0 1.5 12.3 1.5 12.2 1.5 0.0 0 0.0 0 
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Table 4.6-9 AUMs Removed from Production in the Long Term by the Action Alternatives 

SURFACE 
MGMT 

ALLOTMENT 
NAME 

PROPOSED ACTION/ 
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 SUB-ALTERNATIVE PRIMARY SEGMENT 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTED 

REDUCTION 
IN AUMS 

ACRES 
IMPACTEDD 

REDUCTION 
IN AUMS 

BLM 

Douglas 3.9 <1 3.9 <1 3.9 <1 0.0 0 0.0 0 

Lower Bo Nine 4.0 <1 14.2 <1 13.3 <1 0.0 0 0.0 0 

Bo Nine 15.4 <1 0.0 0 0.0 0 0.0 0 0.0 0 

State 

Douglas 21.0 <1 20.9 <1 21.0 <1 0.0 0 0.0 0 

Maughan 
5-104568 

14.3 1.3 0.0 0 0.0 0 0.0 0 0.0 0 

Durbano 
5-1227 

18.5 <1 23.1 <1 23.1 <1 10.7 <1 10.7 <1 

Durbano 
5-95000 

10.5 <1 10.5 <1 10.5 <1 0.0 0 0.0 0 

McGuire 
5-2119 

20.5 1 32.6 1.6 31.8 1.6 0.0 0 0.0 0 

Sheep Springs 
5-94574.01 

2.3 <1 2.3 <1 1.3 <1 0.0 0 0.0 0 

Unnamed 
5-308 

13.5 1.7 13.6 1.7 13.6 1.7 0.0 0 0.0 0 
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Access roads constructed outside of the ROW would generally be temporary, and therefore 
would only have a temporary effect on grazing. However, a permanent 14-foot wide access 
road would be constructed within the ROW along the centerline of the transmission line. 
Temporary effects to grazing allotments include the temporary loss of allotment acreage due 
to construction sites and the improvement or construction of temporary access roads outside 
of the ROW on grazing allotments (Table 4.6-10). Construction sites that would be 
constructed on grazing allotments include transmission structure pad construction areas (0.5 
acre disturbance x 4.8 sites per route mile) and transmission conductor pulling/tensioning 
sites (1.8 acre disturbance x 0.5 sites per route mile). Permanent effects to grazing allotments 
include the permanent loss of allotment acreage due to the presence of transmission line 
structures (0.2 acre disturbance x 4.8 sites per route mile) and the permanent centerline 
access road within the ROW on grazing allotments (Table 4.6-11). Although it is unknown 
how many temporary and permanent sites would be on grazing allotments, the general 
disturbance and spacing estimates (Chapter 2) are used to capture approximate disturbance. 

The acres of production that would be temporarily and permanently removed from 
production due to transmission line structures and access roads are summarized in Tables 
4.6-10 and 4.6-11, respectively. 

4.6.2.1 Impacts Common to All Alternatives 

Construction 
Land Ownership, Planning, and Management 
Under the Proposed Action and all Action Alternatives there would be no change of 
ownership of federal lands. A ROW grant for BLM-managed public lands would be issued as 
described in Section 2.3.2. 

While the Proposed Action would cross approximately 0.1-mile of USBR-managed lands 
containing the CAP, those lands are managed by the CAWCD, as described in Section 3.6.2. 
It is the policy of the USBR and CAWCD to disallow lateral encroachment (i.e., other ROW 
uses along the CAP ROW) unless USBR determines a benefit for the CAP (CAP 2011b). 
However, CAWCD and USBR are supportive of the transmission line laterally encroaching 
on the CAP ROW finding appropriate CAP benefit for so doing (CAP 2011b). 

The EIS process addresses the policies in the City of Surprise General Plan calling for 
coordination between entities and identification of existing corridors (Chapter 1 and Section 
2.7). 

The Proposed Action and all Action Alternatives would not conflict with the Maricopa 
County Regional Trail Plan or the City of Peoria’s PROST. 
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Table 4.6-10 Acres of Grazing Allotments Removed from Production in the Short Term 

SURFACE 
MGMT 

ALLOTMENT 
NAME 

PROPOSED ACTION/ 
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 SUB-ALTERNATIVE PRIMARY SEGMENT 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

BLM 

Douglas 3.3 <1 3.3 <1 3.3 <1 0.0 0 0.0 0 

Lower Bo 
Nine 

5.2 <1 20.1 <1 20.0 <1 0.0 0 0.0 0 

Bo Nine 22.1 <1 0.0 <1 0.0 0 0.0 0 0.0 0 

State 

Douglas 
5-355 

17.5 <1 17.2 <1 17.5 <1 0.0 0 0.0 0 

Maughan 
5-104568 

17.0 1 0.0 0 0.0 0 0.0 0 0.0 0 

Durbano 
5-1227 

15.6 <1 15.7 <1 19.1 <1 9.2 
 

<1 
9.2 

 
<1 

Durbano 
5-95000 

8.7 <1 8.7 <1 8.7 <1 0.0 0 0.0 0 

McGuire 
5-2119 

26.4 <1 40.1 <1 40.1 <1 0.0 0 0.0 0 

Sheep Springs 
5-94574.01 

1.8 <1 1.8 <1 1.0 <1 0.0 0 0.0 0 

Unnamed 
5-308 

12.0 1 12.3 1 12.2 1 0.0 0 0.0 0 
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Table 4.6-11 Acres of Grazing Allotments Removed from Production in the Long Term 

SURFACE 
MGMT 

ALLOTMENT 
NAME 

PROPOSED ACTION/ 
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 SUB-ALTERNATIVE PRIMARY SEGMENT 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

ACRES 

% OF 
ALLOTMENT 

IN STUDY 
AREA 

AFFECTED 

BLM 

Douglas 3.9 <1 3.9 <1 3.9 <1 0.0 0 0.0 0 

Lower Bo 
Nine 

4.0 <1 14.2 <1 13.3 <1 0.0 0 0.0 0 

Bo Nine 15.4 <1 0.0 0 0.0 0 0.0 0 0.0 0 

State 

Douglas 21.0 <1 20.9 <1 21.0 <1 0.0 0 0.0 0 

Maughan 
5-104568 

14.3 1 0.0 0 0.0 0 0.0 0 0.0 0 

Durbano 
5-1227 

18.5 <1 23.1 <1 23.1 <1 10.7 <1 10.7 <1 

Durbano 
5-95000 

10.5 <1 10.5 <1 10.5 <1 0.0 0 0.0 0 

McGuire 
5-2119 

20.5 <1 32.6 <1 31.8 <1 0.0 0 0.0 0 

Sheep Springs 
5-94574.01 

2.3 <1 2.3 <1 1.3 <1 0.0 0 0.0 0 

Unnamed 
5-308 

13.5 1 13.6 1 13.6 1 0.0 0 0.0 0 
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Existing Land Use and Range Resources 
Under the Proposed Action and all Action Alternatives, the ROW would be within a BLM-
designated utility corridor in the southern portion of the Project Area near the Sun Valley 
Substation. The Proposed Action and all Action Alternative routes would cross BLM-
managed public land that is currently used for recreation. Impacts to recreation resources are 
analyzed in Section 4.9. The amount of BLM-managed public lands crossed varies by 
alternative; however, in all cases the amount would be proportionally small compared to the 
total amount of BLM-managed public lands in the Study Area. Because the portion of BLM-
managed public lands where the land use would be affected by the Proposed Action or any of 
the Action Alternative routes would be relatively small, overall impacts to BLM-managed 
public land use would be minor, regardless of alternative.  

Private and State Trust lands crossed by the ROW under all Action Alternatives are 
predominantly vacant and undeveloped, with much of the State Trust land used as grazing 
allotments. Addition of the transmission line and associated disturbance (such as a centerline 
access road) would reduce the acreage available for grazing. Impacts to range resources are 
addressed under a separate heading below. Similar to the BLM-managed public lands 
discussed above, the amount of private and State Trust lands crossed varies by alternative; 
however, in all cases the amount would be proportionally small compared to the total amount 
of private and State Trust lands in the Study Area. Because the portion of private and State 
Trust lands where the land use would be affected by the Proposed Action or any of the 
Action Alternative routes would be relatively small, overall impacts to land use would be 
minor, regardless of alternative, although a more detailed discussion of potential impacts are 
discussed below by alternative. 

Potential effects to private lands could include a decrease in property values due to the 
presence of a transmission line and perceived potential health effects to residents related to 
EMF. Further discussion related to State Trust land revenue and private land values is 
provided in Section 4.10. Analysis of impacts to public health and safety from EMF is 
contained in Section 4.7.  

State Trust lands are managed to bring revenue to the state; therefore, the removal of acreage 
of State Trust lands used for grazing would directly affect the revenues the state could 
receive through grazing leases or other authorized uses. Further discussion related to State 
Trust land revenue effects is provided in Section 4.10.  

The crossing of existing BLM ROWs by the proposed ROW under the Proposed Action or 
any of the Action Alternatives should not affect the management or administration of the 
existing ROWs. There would be no land use impacts to existing commercial or industrial 
areas, or utilities under the Proposed Action or any of the Action Alternatives. Impacts to air 
transportation are analyzed in Section 4.12. 

Range Resources 
Under the Proposed Action and all Action Alternatives one percent or less of the portion of 
each grazing allotment in the Study Area would be impacted in the short and long term. In 
most cases less than one AUM would be impacted, and in all cases less than two AUMs. In 
all allotments less than one percent of the AUMs would be affected. Therefore, the Proposed 
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Action would have a negligible effect on grazing allotments. However, during construction 
activities, animals using the various allotments where activities are occurring would likely be 
temporary displaced from the immediate area until construction activities are completed. 
Available forage from the disturbed areas would either be temporarily lost until revegetation 
activities are successful or permanently lost. Overall, impacts to range resources would be 
negligible and range from short-term to long-term.  

Operations, Maintenance, and Decommissioning 
Operations and maintenance activities under the Proposed Action and Action Alternatives 
would be conducted within the authorized ROW and in accordance with any agreements with 
the issuing agencies and land owners. No additional effects regarding land use (ownership, 
administration and management of lands, as analyzed in this section) would be anticipated as 
a result of the operations and maintenance of the Project. There would not be any additive 
effects to land use and range resources related to the operations and maintenance of the 
230kV line in the future. 

Removal of the 500kV transmission line upon completion of the Project under the Proposed 
Action and Action Alternatives would result in relinquishing the ROW. Land previously 
occupied by the ROW and associated transmission line structures would be available for 
other land uses. Long-term beneficial impacts to land use would be negligible to minor 
depending on the effects caused by the presence of the line. There would not be any additive 
effects to land use and range resources related to the decommissioning of the 230kV line in 
the future. 

4.6.2.2 Proposed Action 

Amendment of the RMP 
The BLM Bradshaw-Harquahala RMP (BLM 2010a) requires that all ROWs, for 
transmission lines greater than 115kV, be within a designated utility corridor and the RMP 
does not provide for such a utility corridor along SR 74 where a portion of the Proposed 
Action would be located. The portion of BLM-managed public lands required to create a 
single-use utility corridor and where an RMPA would be required (needed for the 
establishment of the utility corridor and to change the existing VRM class designations 
described in Section 4.14) under the Proposed Action totals approximately 173 acres. The 
total acreage of BLM-managed public lands within the Study Area is approximately 13,234 
acres. The acreage where land use would change with the Draft RMPA designating the utility 
corridor would represent less than one percent of the BLM-managed public lands in the 
Study Area. The land use that the RMP prescribes for the area containing the proposed utility 
corridor is part of the Castle Hot Springs SRMA and is also designated a transportation 
corridor. Impacts to recreation and transportation that would result from the Proposed Action 
are discussed in Sections 4.9 and 4.12, respectively. The impact of the Draft RMPA on land 
use would be negligible. 

However, the change in land use management that would result in designation of a single-use 
utility corridor through the Draft RMPA would allow this transmission line development on 
BLM-managed public lands north and south of SR 74. Under the RMP, the BLM-managed 
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public lands are presently managed for recreational uses and a transportation corridor. 
Amending the RMP to allow establishment of a single-use utility corridor and construction of 
a transmission line would fundamentally change the planned use of these lands, changing the 
course of management prescribed by the RMP. This would be a long-term impact to land use 
management for this specific area and the lands immediately adjacent to the single-use 
corridor. 

The process of developing the Bradshaw-Harquahala RMP was holistic and inclusive; local 
communities, governments, and interest groups actively engaged in the planning process. The 
RMP planning process engaged in proactive and visionary planning, and sought to determine 
lands needed for recreation and open space. The BLM-managed public lands north of SR 74 
have historically been heavily used for recreation. Prior to development of the current RMP, 
the lands in the vicinity of SR 74 were heavily used for recreation. The lands in the vicinity 
of SR 74 are designated by the RMP as part of the Castle Hot Springs SRMA; SRMAs are 
areas of intensive recreation use that will be managed to retain the recreation opportunities 
while protecting other resources and reducing user conflicts (BLM 2010b). In the RMP the 
BLM created a corridor specific to transportation development north of SR 74, to coincide 
with planned future widening of the highway. The RMP decisions focused the management 
of BLM-managed public lands in the vicinity of SR 74 on recreation uses and open space, 
while allowing for other uses, such as potential expansion of SR 74 and rangeland uses.  

Amending the Bradshaw-Harquahala RMP under the Proposed Action to establish a single-
use utility corridor north of SR 74 and change the VRM classes that would allow for 
construction of a transmission line would change and could adversely impact the recreational 
experience that was envisioned in the RMP and would be a fundamental shift for the land use 
management of the area. 

Construction 
Land Ownership, Planning, and Management 
The ROW of the Proposed Action would cross nine miles of BLM-managed public land, 0.1-
mile of USBR land, 24.7 miles of State Trust land, and 4.4 miles of private lands.  

Federal - Amendment of the Bradshaw-Harquahala RMP would enable the Proposed Action 
to meet Decisions LR-2 and LR-15. The Proposed Action would include a 230kV 
transmission line within the same ROW as the 500kV transmission line, meeting Decision 
LR-16 to co-locate smaller utility lines within corridors. The impact of the Proposed Action 
on visual resources is analyzed in Section 4.14, meeting the requirements of Decision LR-18. 

The proposed ROW would be within the area of BLM-managed public lands that are 
currently designated within the Bradshaw-Harquahala RMP as a transportation corridor and 
SRMA, which would effectively reduce the area available for transportation and recreation 
within the corridor. The addition of the utility corridor and transmission line would reduce 
the size of the transportation corridor; however, based on the proposed location of the 
transmission line and the conceptual plans envisioned for the expansion of SR 74 (MAG 
Interstate 10 – Hassayampa Valley Transportation Framework Study 2007), there would be 
negligible impacts to the transportation corridor. 



 
4-58  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

State - The Proposed Action would be entirely contained within the ACC-certificated route 
and would not require any further action on the part of the ACC. Present ownership and 
management of State Trust lands would not change under the Proposed Action.  

Maricopa County - The Proposed Action would encourage appropriate buffers to mitigate 
conflicting land uses (Maricopa County Comprehensive Plan Policy L.4.1) by routing the 
transmission line across BLM and State Trust lands, avoiding private lands where 
practicable, avoiding conflicts between the transmission line and uses on private lands, such 
as residential development. However, placement of the transmission line on BLM-managed 
public lands would create potential for conflicts between recreational use and the utility 
infrastructure. Regarding Policy L11.1, under the Proposed Action, the ROW would occupy 
space that is currently open space on BLM-managed public lands, albeit a relatively small 
portion. Impacts to recreation resources are analyzed in Section 4.9. Regarding Policy L11.3, 
micrositing of monopoles, or potential small realignments within the ACC-certificated route 
on BLM-managed public land as discussed in Section 4.14.4 would protect ridgelines, 
foothills, and other visually sensitive areas to the extent possible.  

City of Peoria - The Proposed Action route would place the transmission line within an 
existing BLM transportation corridor, meeting Policy 3.B.4 of the city’s General Plan and 
also would be situated within a utility corridor defined on the city's General Land Use map. 

Planned Future Land Uses - The low/medium density residential and recreation land uses 
form the majority of the future land uses that would be crossed by the Proposed Action. The 
presence of the transmission line ROW would limit the development of these land uses. 
Approximately 660 acres of land designated for residential low/medium density development 
within the Study Area would permanently be removed from development potential. This 
represents approximately one percent of the overall land designated as future low/medium 
density residential land use within the Study Area which is a negligible effect on this land 
use. Approximately 180 acres of land designated for recreation would permanently be 
removed from development potential. This represents approximately seven percent of land 
designated for recreation which is a minor, permanent adverse effect on this land use. 

The Proposed Action route would cross much smaller amounts of other future land uses, 
including open space. The presence of a transmission line may affect the values of future 
open space and recreation development, depending on the amount of acreage lost and what 
kind of recreation would be developed in the vicinity of the transmission line. 

Impacts specific to future uses of State Trust lands are discussed in detail in Section 4.6.2.6. 

Existing Land Use 
The Proposed Action would cross approximately 1.5 miles of a parcel identified as an active 
lode mining claim. The presence of the transmission line structures could inhibit 
development of aboveground mining facilities and potentially underground mining activities 
in this specific area. This would be a moderate, long-term adverse effect on this active lode 
mining claim. 

During construction activities, the Proposed Action may cause temporary delays in access to 
a gravel pit operation (ID 5220) just south of Patton Road and west of the Proposed Action 
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route. The operation would be outside of the ROW; therefore the effect on this operation 
would be limited to construction activities. This would be a minor, short-term effect.  

4.6.2.3 Alternative 1: Proposed Action with Additional Corridor 

Similar to the Proposed Action, the construction and presence of a transmission line under 
Alternative 1 would conflict with the existing BLM Bradshaw-Harquahala RMP (BLM 
2010a). In addition, under Alternative 1 a multiuse utility corridor would also be established 
on BLM-managed public lands that would begin at the centerline of SR 74 and extend 0.5- 
mile north, and also include the entire key-shaped block of BLM-managed public lands south 
of SR 74. Therefore, an RMPA would be required to establish a multiuse utility corridor for 
the ROW under Alternative 1 as well (the current VRM class designations would also need 
to be changed under the RMPA as described in Section 4.14). The multiuse utility corridor 
would be approximately 2,362 acres immediately north of SR 74 and 1,013 acres 
immediately south of SR 74, for a total of approximately 3,375 acres. The total acreage of 
BLM-managed public lands within the Study Area is approximately 13,234 acres. The 
acreage where land use would change with the Draft RMPA designating the multiuse utility 
corridor would represent approximately 26 percent of the BLM-managed public lands in the 
Study Area. The land use that the RMP prescribes for the area containing the proposed 
multiuse utility corridor is part of the Castle Hot Springs SRMA and the lands north of SR 74 
are also designated a transportation corridor. The change in land use that would result in 
designation of the multiuse utility corridor through the Draft RMPA represents a major long-
term impact to land use management. The adverse impact under Alternative 1 would be of 
greater intensity than the Proposed Action because the area potentially affected by multiuse 
utility corridors under Alternative 1 is greater than the Proposed Action, and allows for more 
future development on BLM-managed public lands. 

Otherwise, the effects to land use and range resources under Alternative 1 would be the same 
as described in Sections 4.6.2.1 and 4.6.2.2. 

4.6.2.4 Alternative 2: ROW South of SR 74 

Amendment of the RMP 
Similar to the Proposed Action, the construction and presence of a transmission line under 
Alternative 2 with the prescriptions of the BLM would conflict with the BLM Bradshaw-
Harquahala RMP (BLM 2010a). In addition, under Alternative 2 a multiuse utility corridor 
would also be established on BLM-managed public lands that would begin at the centerline 
of SR 74 and include the entire key-shaped block of BLM-managed public lands south of SR 
74. Therefore, an RMPA would be required to establish a multiuse utility corridor for the 
ROW under Alternative 2, south of SR 74 as well (a change to the existing VRM class 
designations would also require an RMPA as described in Section 4.14). The multiuse utility 
corridor would be approximately 1,013 acres immediately south of SR 74. The total acreage 
of BLM-managed public lands within the Study Area is approximately 13,234 acres. The 
acreage where land use would change with the Draft RMPA designating the multiuse utility 
corridor would represent approximately eight percent of the BLM-managed public lands in 
the Study Area. The land use that the RMP prescribes for the area containing the proposed 
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multiuse utility corridor is part of the Castle Hot Springs SRMA. The change in land use that 
would result in designation of the multiuse utility corridor through the Draft RMPA 
represents a minor long-term impact. 

The change in land use management that would result in designation of a multiuse utility 
corridor through the Draft RMPA would allow development on BLM-managed public lands 
south of SR 74. This would be a long-term impact to land use management. Under the 
Bradshaw-Harquahala RMP, the BLM-managed public lands are presently managed for 
recreational uses. Amending the RMP to allow establishment of a multiuse utility corridor 
and construction of a transmission line would fundamentally change the planned use of these 
lands, changing the course of management prescribed by the RMP that was recently 
completed through a thorough and inclusive process. 
Under Alternative 2, the Bradshaw-Harquahala RMP would be amended, but no utility 
corridors would be created north of SR 74, and development would be allowed for on BLM-
managed public lands south of SR 74. While the RMP would be amended under Alternative 
2, the amendment effects to planned recreation would all occur south of SR 74, where 
recreational use is less than that north of SR 74. Thus, under this alternative, amending the 
RMP would have minimal effects on recreational planning. 

Construction 
Land Ownership, Planning, and Management 
The ROW of Alternative 2 would cross 4.0 miles of BLM-managed public land, 0.1 mile of 
USBR land, 25.8 miles of State Trust land, and 7.6 miles of private lands. The effects to 
these lands under Alternative 2 would be the same as under the Proposed Action. 

Federal - Under the Proposed Action there would be no change of ownership of federal lands. 
A ROW grant for BLM-managed public lands would be issued as described in Section 2.3.2. 

Amendment of the Bradshaw-Harquahala RMP would enable Alternative 2 to meet 
Decisions LR-2 and LR-15. Alternative 2 would include a 230kV transmission line within 
the same ROW as the 500kV transmission line, meeting Decision LR-16 to co-locate smaller 
utility lines within corridors. The impact of Alternative 2 on visual resources is analyzed in 
Section 4.14, meeting the requirements of Decision LR-18. 

The ROW under Alternative 2 would be within the area of BLM-managed public lands that 
are currently designated within the RMP as an SRMA, which would effectively reduce the 
area available for recreation within the corridor. Impacts to recreation are analyzed in 
Sections 4.9.  

State - A portion of the Alternative 2 route would be located outside the ACC-certificated 
route and would require an amendment of the ACC-certificated route. 

Maricopa County -The Alternative 2 route would encourage appropriate buffers to mitigate 
conflicting land uses (Maricopa County Comprehensive Plan Policy L.4.1) by routing the 
transmission line across State Trust land and private land south of SR 74 reducing potential 
for conflicts between recreational use and the utility infrastructure within the SRMA. Impacts 
to recreation resources are analyzed in Section 4.9. However, conflicts between the 
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transmission line and uses on private lands, such as residential development would arise 
under Alternative 2. Regarding Policy L11.1, impacts to open space on BLM-managed 
public lands would be minimal. Regarding Policy L11.3, micrositing of monopoles or 
potential small realignments within the ACC-certificated route, on BLM-managed public 
land as discussed in Section 4.14.4 would protect ridgelines, foothills, and other visually 
sensitive areas to the extent possible. Alternative 2 would not conflict with the Maricopa 
County Regional Trail Plan. 

City of Peoria - Alternative 2 would not meet Policy 3.B.4 of the city’s General Plan because 
unlike the Proposed Action or Alternatives 1, the transmission line would not be within or 
immediately adjacent to a transportation/utility corridor. Alternative 2 would not conflict 
with the City of Peoria’s PROST. 

Planned Future Land Use - Similar to the Proposed Action, the low/medium density 
residential and recreation land uses form the majority of the future land uses that would be 
crossed by Alternative 2. Approximately 732 acres of land designated for residential 
low/medium density development would permanently be removed from development 
potential, which is slightly more acreage than under the Proposed Action. However, similar 
to the Proposed Action this represents approximately one percent of land designated as future 
low/medium density residential land use within the Study Area which is a negligible effect 
on the overall land use. Approximately 74 acres of land designated for recreation would 
permanently be removed from development potential. This represents approximately three 
percent of land designated for recreation which is a negligible effect on this land use and less 
than that under the Proposed Action. 

The Alternative 2 route would cross similar amounts of other future land uses, including 
open space. The presence of a transmission line may affect the values of future open space 
and recreation development, depending on the amount of acreage lost and what kind of 
recreation would be developed in the vicinity of the transmission line. 

Existing Land Use 
The effects to mining under Alternative 2 would be similar to that under the Proposed 
Action, but slightly less of the active lode mining claim (1 mile versus 1.5 mile) would be 
crossed by Alternative 2. 

4.6.2.5 Alternative 3: Carefree Highway Route 

Amendment of the RMP 
The Alternative 3 route would not require a newly established utility corridor on BLM-
managed public lands that currently are without a designated utility corridor, therefore an 
RMPA would not be required under Alternative 3. 
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Construction 
Land Ownership, Planning, and Management 
The Alternative 3 route would cross 1.9 miles of BLM-managed public land, 0.6 mile of 
USBR land, 26.6 miles of State Trust land, and 9.3 miles of private lands. This alternative 
crosses the most private land of any of the alternatives.  

Federal - Because the only BLM-managed public lands crossed by Alternative 3 would be 
within a BLM designated utility corridor, Decision LR-2 would be met. Alternative 3 would 
include a 230kV transmission line within the same ROW as the 500kV transmission line, 
meeting Decision LR-16 to co-locate smaller utility lines within corridors. The impact of 
Alternative 3 on visual resources is analyzed in Section 4.14, meeting the requirements of 
Decision LR-18. 

State - A portion of the Alternative 3 route would be located outside the ACC-certificated 
route and would require an amendment of the ACC-certificated route. 

Maricopa County - The Alternative 3 route would encourage appropriate buffers to mitigate 
conflicting land uses (Maricopa County Comprehensive Plan Policy L.4.1) by routing the 
transmission line across State Trust land and private land south of SR 74 eliminating 
potential for conflicts between recreational use and the utility infrastructure within the 
SRMA. Impacts to recreation resources are analyzed in Section 4.9. However, conflicts 
between the transmission line and uses on private lands, such as residential development 
would be greater under Alternative 3 than the Proposed Action or Alternatives 1 or 2. 
Regarding Policy L11.1, impacts to open space on BLM-managed public lands would be 
minimal. Regarding Policy L11.3, micrositing of monopoles on BLM-managed public land 
as discussed in Section 4.14.4 would protect ridgelines, foothills, and other visually sensitive 
areas to the extent possible, although this would be unlikely as the Alternative 3 route on 
BLM-managed public lands would occur within a designated utility corridor near the Sun 
Valley Substation.  

City of Peoria - Alternative 3 would not meet Policy 3.B.4 of the city’s General Plan because 
unlike the Proposed Action or Alternatives 1, the transmission line would not be within or 
immediately adjacent to a transportation/utility corridor. Alternative 3 would not conflict 
with the City of Peoria’s PROST. 

Planned Future Land Use - Similar to the Proposed Action, the low/medium density 
residential and parks/recreation land uses form the majority of the future land uses that would 
be crossed by Alternative 3. Approximately 756 acres of land designated for residential 
low/medium density development would permanently be removed from development 
potential, which is slightly more acreage than under the Proposed Action and Alternative 2. 
However, this represents approximately one percent of the overall land designated as future 
low/medium density residential land use which is a negligible effect on this land use within 
the Study Area. Approximately 74 acres of land designated for recreation would permanently 
be removed from development potential. This represents approximately three percent of land 
designated for recreation which is a negligible effect on this land use and less than that under 
the Proposed Action. 
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Alternative 3 would cross similar amounts of other future land uses, including open space. 
The presence of a transmission line may affect the values of future open space and recreation 
development, depending on the amount of acreage lost and what kind of recreation would be 
developed in the vicinity of the transmission line. 

Existing Land Use 
Alternative 3 does not cross any active lode mining claims. Alternative 3 would have the 
same effect to the gravel mining operation south of Patton Road as the Proposed Action. 

4.6.2.6 State Trust Land Route Variation Sub-alternative 

This Sub-alternative involves four miles of State Trust land. There would be no effect to 
BLM, USBR, or private lands. There would be no difference in impacts to range resources on 
the State Trust land affected by the Sub-alternative between the Sub-alternative route and the 
Primary Segment. 

Sub-alternative 
The Sub-alternative route would leave the block of State Trust land largely intact, preserving 
its future land use value for master planning. The Sub-alternative route could have a 
negligible to moderate long-term beneficial impact to land use on this parcel of State Trust 
land depending upon future development actions in this area. If this route was selected, since 
it would be located outside the ACC-certificated route, it would require an amendment of the 
ACC-certificated route. 

However, the Sub-alternative route along Cloud Road and 211th Avenue would bring the 
transmission line in close proximity to existing residences. This would have no direct or 
indirect impact on land use, but would affect visual resources and socioeconomics, which are 
analyzed in Sections 4.10 and 4.14, respectively. 

Primary Segment Common to All Action Alternatives 
The Primary Segment would follow the Proposed Action route. Bisecting the land along the 
Joy Ranch Road alignment under the Proposed Action route could compromise the future 
ability to utilize the lands for a master planned community, resulting in a long-term impact to 
land use on this parcel of State Trust land. 

There would be no effect to mining. 

4.6.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on land use and range resources as 
described for the Proposed Action and Action Alternatives. However, APS is committed to 
construction of the transmission line, which could be accomplished exclusive of federally 
managed public lands. Under this situation, impacts to land use and range resources located 
on lands that are crossed or in the vicinity of the Project could occur. The degree of potential 
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for impacts to these resources and the magnitude of those impacts would depend on the route 
selected.  

4.6.3 Mitigation and Residual Effects 

There is no mitigation proposed for land use and range resources, thus no residual effects are 
anticipated. 

4.6.4 Unavoidable Adverse Impacts 

Under the Proposed Action and all Action Alternatives the acreage of State Trust land 
available for grazing, allotment acreages, and AUMs would be reduced; and some private 
lands would no longer be available for residential development. Under the Proposed Action, 
and Alternatives 1 and 2, the Bradshaw-Harquahala RMP would be amended, planned land 
uses would change, and the potential would exist for user conflicts between recreationists and 
the transmission line development(s). 

4.7 PUBLIC HEALTH AND SAFETY (NOISE, ELECTROMAGNETIC 
FIELDS, AND FIRE) 

4.7.1 Indicators and Methods 

Indicators described separately below for noise, EMF, and fire would demonstrate the effect 
of the Project on these issues/resources. 

4.7.1.1 Noise 

Noise levels are usually measured by units of dB, as discussed in Section 3.7. The primary 
indicator for noise levels for this assessment is the A-weighted average day-night sound 
level, defined as the Leq, (in dBA, or the A-weighted decibel level). The “A-weighting” 
reflects the typical frequency-dependent sensitivity of average healthy human hearing. The 
term Leq may also be expressed as the CNEL. The CNEL is calculated by adding a 5 dB 
penalty to sound levels in the evening (7:00 p.m. to 10:00 p.m.) and a 10 dB penalty to sound 
levels at night (10:00 p.m. to 7:00 a.m.), which provides for increased sensitivity during time 
periods when a quiet environment is expected. 

The method for assessing the effects from noise is comparison of the projected baseline 
ambient noise levels with projected noise levels associated with the Project. 
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4.7.1.2 Electromagnetic Fields 

The primary indicator for EMFs for this assessment is the magnetic flux density, B, 
expressed in units of G, or mG (where 1 G = 1 x 103 mG). Projected flux densities for each of 
the Action Alternatives are used. 

The method for assessing the effects from EMFs is comparison of projected EMFs for the 
Project with respect to ICNIRP recommendations for voluntary public exposure limits.  

4.7.1.3 Fire 

The primary indicator for fire for this assessment is the Fire Regime Condition Class, which 
is a classification of the amount of departure from the historic fire regime. Descriptions of the 
two condition classes present within the Study Area that may be crossed by the Action 
Alternatives are provided in Section 3.7.3.5.  

The method for assessing the effects from fire is comparison of the Project with respect to the 
relative amounts (linear distances) of Condition Class 2 fire regimes crossed by the Action 
Alternative routes.  

4.7.2 Direct and Indirect Effects by Alternative 

4.7.2.1 Impacts Common to All Action Alternatives 

Construction 
Noise  
As described previously, the method for assessing the effects from noise is comparison of the 
projected baseline ambient noise levels with projected noise levels associated with the 
Project. Ambient sound level in terms of Ldn could be expected to range from 45 to 60 dBA, 
where Ldn (Day-night sound level) is defined as the Leq (in dBA) for a 24-hour day with a 
penalty added to compensate for increased sensitivity to noise during usually quieter hours. 
The term Leq may also be expressed as the CNEL. The CNEL is calculated by adding a 5 dB 
penalty to sound levels in the evening (7:00 p.m. to 10:00 p.m.) and a 10 dB penalty to sound 
levels at night (10:00 p.m. to 7:00 a.m.), which provides for increased sensitivity during time 
periods when a quiet environment is expected. 

Noise during construction would be associated with the equipment used for the installation 
activities. The closest residential area, common to all the Action Alternatives, would be 
residences on West Myers Street, near N. 235th Avenue, which are less than 0.25 miles from 
the ROW (see Table 3.7-2). Maximum construction noise levels are expected from use of 
helicopters during conductor stringing and from heavy equipment used during construction 
activities on the ROW. It is expected that maximum noise levels at 50 feet from the 
helicopter would be 105 dBA and from heavy equipment at 50 feet to be in the range of 83 to 
85 dBA (FHA 2006, in BLM 2009a). Sound levels are expected to diverge in open air 
resulting in a 6-dBA decrease for each doubling of distance from the source (EPA 1974; 
Barnes 1976 in BLM 2011c). At a distance of 0.25 mile (1,320 feet), this would result in a 
maximum noise level from helicopter use of 77 dBA, and from the other heavy equipment 
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use ranging from 55 to 58 dBA. The maximum noise levels would be intermittent and 
temporary, as construction activities proceeded along the ROW, and would be incurred only 
during daylight (normal working hours). 

Other residential areas, which could be receptors of noise from construction activities, are a 
minimum of 0.5 miles distant from any of Action Alternatives ROW (see Table 3.7-2) and 
are not expected to be affected by any discernible increase in noise during construction. 
Using a similar sound dissipation relationship as above, the maximum helicopter noise at 0.5 
mile would be expected to be 71 dBA and the other heavy equipment noise maximums 
ranging from 51 to 49 dBA. The maximum noise levels would be intermittent and temporary, 
as construction activities proceeded along the ROW, and would be incurred only during 
daylight (normal working hours). 

EMFs 
During initial 500kV line construction and construction of the subsequent 230kV line, which 
would add conductors to existing structures at some point in the future, EMFs would not be 
of concern as the conductors would not be in service/operational during the construction 
period, thus no EMFs would be generated and no impacts from EMFs would occur. 

Fire 
Fire danger during construction activities associated with the Project under all Action 
Alternatives would be associated with equipment operations, personnel actions, and materials 
handling along the ROW during the construction activities. Construction activity could result 
in increased potential for fire in the ROW due to such occurrences as equipment or material 
sparks, workers smoking, or disturbances which cause non-native fire prone vegetation to 
establish itself. As the construction activities progress along the ROW, that particular section 
would be exposed to somewhat increased fire risk due to those activities and machinery 
presence. The increased risk would then subside as the construction activity progresses 
further down the ROW. This pulsed sequence of increased risk would occur both during 
initial construction of the 500kV line and again during the later construction of the 230kV 
line. 

Operations, Maintenance, and Decommissioning 
Noise 
Noise from the ROW during operations and maintenance would be expected from heavy 
equipment and/or OHVs and pickup trucks used along the ROW, and would be expected to 
result in maximum noise levels in the 55 to 58 dBA range at a distance of 0.25 mile from the 
centerline of the ROW. Thus, the expected maximum noise levels should not exceed the 
expected ambient sound range from 45 to 60 dBA, where Ldn is defined as the Leq (in dBA) 
for a 24-hour day at the closest residences on West Myers Street, near N. 235th Avenue, 
which are less than 0.25 miles from the ROW centerline.  

During decommissioning activities, intermittent maximum sound levels would be expected to 
be similar to or less than those incurred during construction of the Project. 
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EMFs 
EMFs and their effects are essentially equivalent among all Action Alternatives, when 
compared to levels defined by ICNIRP as recommendations for voluntary public exposure 
limits for EMFs. The ICNIRP recommended voluntary public exposure limit is 2,000 mG.  

During normal operation and maintenance of any of the Action Alternatives, the expected 
range of EMFs is between 8 and 20 mG, as discussed in Section 3.7.2, which also accounts 
for additive effects of paralleling other 500kV and 230kV lines which may be crossed. Other, 
smaller (69kV) lines may also be crossed, but would result in EMFs less than or similar to 
the projected range. The expected range of EMFs is at least 2 orders of magnitude less than 
the ICNIRP recommended exposure limit of 2,000 mG. The EMFs would thus be 
measureable but small, resulting in a minor but long-term impact, similar among all of the 
Action Alternatives. 

During and after decommissioning, EMFs would not be of concern as the lines would not be 
in service during those periods, thus no EMFs would be generated. 

Fire 
Fire danger during operation of the transmission line would be associated with increased risk 
due to the physical presence of the transmission line and the conveyance of electrical energy 
over the electrical conductors. Physical presence of the transmission line may increase the 
likelihood of lightning strikes in the vicinity of the transmission line and structures, which 
would lead to a small increased risk of lighting caused fires along the entire route of the 
Project. Shield wires would be installed near the top of the structures and above the 
conductors, which would minimize the chance of lightning strikes. Additionally, mechanical 
malfunction or failure of transmission line components would have an associated risk of 
increased fire danger in the vicinity of the transmission line ROW. This increased risk would 
be present during the operational lifetime of the Project. 

Fire danger during maintenance activities associated with the Project would be associated 
with equipment operations, personnel actions, and materials handling along the ROW 
affected during the maintenance activities, which could at times be similar to construction, 
although likely much less intense. The maintenance activities would occur from time to time 
and may either progress along the ROW or be confined to a particular section of the line 
undergoing maintenance. The portion of ROW undergoing maintenance would be exposed to 
somewhat increased fire risk due to those activities and machinery presence. The increased 
risk would then subside upon completion of each specific maintenance activity. It is expected 
that any changes to fire condition class would have already occurred during construction, and 
therefore additional changes to fire condition class are not expected due to maintenance 
activities. 

Fire danger during decommissioning of the transmission lines would be associated with 
equipment operations, personnel actions, and materials handling along the ROW affected 
during the maintenance activities, which may be quite similar to those occurring during 
construction. The decommissioning activities would occur and would progress along the 
ROW as that particular section of the line undergoes de-construction during the 
decommissioning activities. The portion of ROW undergoing decommissioning would be 
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exposed to somewhat increased fire risk due to those activities and machinery presence. The 
increased risk would then subside upon completion of decommissioning of that section of the 
transmission lines. It is expected that any changes to fire condition class would have already 
occurred during construction, and therefore additional changes to fire condition class are not 
expected due to decommissioning activities. 

4.7.2.2 Proposed Action 

Construction 
Impacts to noise and EMFs under the Proposed Action would be the same as described in 
Section 4.7.2.1. 

Fire 
The Proposed Action route would cross 2.4 miles (or about 6 percent of the overall length) 
with vegetation presently in Fire Condition Class 2, with the remaining 35.8 miles (or about 
94 percent of line length) crossing areas with vegetation in Fire Condition Class 1.  

Increased fire danger during construction due to equipment operations, personnel actions, 
and materials handling along the ROW would be nearly equivalent for areas exhibiting 
vegetation in either Fire Condition Class 1 or Class 2. As the construction activities progress 
along the ROW, sections under construction would be exposed to somewhat increased fire 
risk due to those activities and machinery presence. The pulse of increased risk would 
subside as the construction activity progresses further down the ROW (both during initial 
construction of the 500kV line and later again during construction of the 230kV line).  

Due to site disturbances from equipment and personnel during construction, there is a 
potential for vegetation in Fire Condition Class 1 to be disturbed to the extent that it would 
be altered to Fire Condition Class 2. Thus, for the Proposed Action, 35.8 miles (or 94 percent 
of line length) would be exposed to the potential for disturbance-caused change from Fire 
Condition Class 1 to Fire Condition Class 2. 

Operations, Maintenance, and Decommissioning 
Impacts to noise and EMFs under the Proposed Action would be the same as described in 
Section 4.7.2.1. 

Fire 
Fire danger after transmission line decommissioning may subside to levels near those prior to 
pre-construction, although disturbed areas may be subject to an increase in Fire Condition 
Class 1 to Fire Condition Class 2 if sufficient disturbance remains after decommissioning. 
Disturbed areas which increase from Fire Condition Class 1 to Fire Condition Class 2 as a 
result of any combination of transmission lines construction, operation and maintenance, and 
closure activities are expected to remain in Fire Condition Class 2 after transmission line 
decommissioning. Under the Proposed Action, 35.8 miles (or 94 percent of line length) 
would be exposed to the potential for vegetation-disturbance-caused changes from Fire 
Condition Class 1 to Fire Condition Class 2. 
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4.7.2.3 Alternative 1: Proposed Action with Additional Corridor 

Construction 
Impacts to noise, EMFs, and fire under Alternative 1 would be the same as described in 
Section 4.7.2.1. 

Operations, Maintenance, and Decommissioning 
Impacts to noise, EMFs, and fire under Alternative 1 would be the same as described in 
Section 4.7.2.1. 

4.7.2.4 Alternative 2: ROW South of SR 74 

Construction 
Impacts to noise and EMFs under Alternative 2 would be the same as described in Section 
4.7.2.1.  

Fire 
Alternative 2 would cross approximately two miles (or about five percent of line length) with 
vegetation presently in Fire Condition Class 2, with the remaining 35.4 miles (or about 95 
percent of line length) crossing areas with vegetation in Fire Condition Class 1.  

Due to site disturbances from equipment and personnel during construction, there is a 
potential for vegetation in Fire Condition Class 1 to be disturbed to the extent that it would 
be altered to Fire Condition Class 2. Thus, for Alternative 2, 35.4 miles (or 95 percent of line 
length) would be exposed to the potential for change of Fire Condition Class 1 to Fire 
Condition Class 2. 

Operations, Maintenance, and Decommissioning 
Impacts to noise and EMFs under Alternative 2 would be the same as described in Section 
4.7.2.1. 

Fire 
Under Alternative 2, 35.4 miles (or 95 percent of line length) of the ROW would be exposed 
to the potential for vegetation-disturbance-caused change from Fire Condition Class 1 to Fire 
Condition Class 2. 

4.7.2.5 Alternative 3: Carefree Highway Route 

Construction 
Impacts to noise and EMFs under Alternative 3 would be the same as described in Section 
4.7.2.1. 

Fire 
Alternative 3 would cross approximately 2.9 miles (or about eight percent of line length) 
with vegetation presently in Fire Condition Class 2, with the remaining 35.5 miles (or about 
92 percent of line length) crossing areas with vegetation in Fire Condition Class 1.  
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Due to site disturbances from equipment and personnel during construction, there is a 
potential for vegetation in Fire Condition Class 1 to be disturbed to the extent that it would 
be altered to Fire Condition Class 2. Thus, for Alternative 3, the Carefree Highway route, 
35.5 miles (or 92 percent of line length) would be exposed to the potential for vegetation-
disturbance-caused change from Fire Condition Class 1 to Fire Condition Class 2. 

Operations, Maintenance, and Decommissioning 
Impacts to noise and EMFs under Alternative 3 would be the same as described in Section 
4.7.2.1. 

Fire 
For Alternative 3, 35.5 miles (or 92 percent of line length) would be exposed to the potential 
for vegetation-disturbance-caused change from Fire Condition Class 1 to Fire Condition 
Class 2. 

4.7.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Construction 
Impacts to noise and EMFs under the Sub-alternative would be the same as described in 
Section 4.7.2.1. 

Fire 

Of the total distance traversed by the Sub-alternative route, 0.1 mile (or about 2 percent) 
traverses areas with vegetation presently in Fire Condition Class 2, with the remaining 3.9 
miles (or about 98 percent) crossing areas with vegetation in Fire Condition Class 1.  

Due to site disturbances from equipment and personnel during construction, there is a 
potential for vegetation in Fire Condition Class 1 to be disturbed to the extent that it would 
be altered to Fire Condition Class 2. Thus, for the State Trust Land Route Variation Sub-
alternative, 3.9 miles (or about 98 percent) would be exposed to the potential for vegetation-
disturbance-caused change from Fire Condition Class 1 to Fire Condition Class 2. 
Operations, Maintenance, and Decommissioning 
Impacts to noise and EMFs under the Sub-alternative would be the same as described in 
Section 4.7.2.1. 

Fire 

For the State Trust Land Route Variation Sub-alternative, 3.9 miles (or about 98 percent) 
would be exposed to the potential for vegetation-disturbance-caused change from Fire 
Condition Class 1 to Fire Condition Class 2. 
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Primary Segment Common to All Action Alternatives 
Construction 
Impacts to noise and EMFs for the Primary Segment would be the same as described in 
Section 4.7.2.1. 

Fire 

The Primary Segment crosses 0.6 miles (or about 15 percent) with vegetation presently in 
Fire Condition Class 2, with the remaining 3.4 miles (or about 85 percent) crossing areas 
with vegetation in Fire Condition Class 1.  

Due to site disturbances from equipment and personnel during construction, there is a 
potential for vegetation in Fire Condition Class 1 to be disturbed to the extent that it would 
be altered to Fire Condition Class 2. Thus, by not constructing the Primary Segment 
(common to any of the Action Alternatives), 3.4 miles (or 85 percent) would avoid the 
potential for vegetation-disturbance-caused change from Fire Condition Class 1 to Fire 
Condition Class 2. 

Operations, Maintenance, and Decommissioning 
Impacts to noise and EMFs under the Primary Segment would be the same as described in 
Section 4.7.2.1. 

Fire 
For the Primary Segment, 3.4 miles (or about 85 percent) would be exposed to the potential 
for vegetation-disturbance-caused change from Fire Condition Class 1 to Fire Condition 
Class 2. 

4.7.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts to noise, EMF, and fire as described 
for the Proposed Action and Action Alternatives. However, APS is committed to 
construction of the transmission line, which could be accomplished exclusive of federally 
managed public lands. Under this situation, impacts to noise, EMF, and fire could be similar 
to those described for the Proposed Action and Action Alternatives. The degree of potential 
for impacts to these resources and the magnitude of those impacts would depend on the route 
selected.  

4.7.3 Mitigation and Residual Effects 

A number of mitigation actions related to public health and safety would be undertaken to 
reduce potential impacts from the Project during periods of construction and operations, 
maintenance, and decommissioning activities as described in the following sections. EPMs 
and BMPs established (Appendix 2A) would also be followed for the Project.  
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4.7.3.1 General  

Following construction and after the transmission line were to be placed into service, APS 
would respond to complaints of line-generated radio interference (RI) or television 
interference (TI) by investigating the complaints and implementing appropriate mitigation 
measures. The transmission line would be patrolled on a regular basis so that damaged 
insulators or other line materials that could cause interference are repaired or replaced. 

APS would apply necessary mitigation to minimize problems of induced currents and 
voltages onto conductive objects sharing a ROW, to the mutual satisfaction of the parties 
involved. 
The transmission line configuration, hardware and conductor would limit the audible noise, 
RI, and TI due to corona. Tension would be maintained on all insulator assemblies to assure 
positive contact between insulators, thereby avoiding sparking. Caution would be exercised 
during construction to avoid scratching or nicking the conductor surface, which may provide 
points for corona to occur. 

4.7.3.2 Noise 

During construction, traditional large construction and ground moving equipment would be 
utilized, as outlined in Table 2.4-3, which would create noise during use. Construction 
activities; however, would be confined to typical workday hours, thus avoiding generation of 
noise during the periods (7:00 pm to 7:00 am) when the CNEL measurements include a 
sound penalty for time periods when a quiet environment is expected. 

During operation and maintenance of the Project, similar equipment to that described for 
construction may be used, which would generate noise. Generally, maintenance activities 
would be confined to typical workday hours, thus avoiding generation of noise during the 
periods (7:00 pm to 7:00 am) when the CNEL measurements include a sound penalty for 
time periods when a quiet environment is expected. Occasionally there may be emergency 
maintenance required, which may occur in the evening or nighttime hours, but that would 
take place very infrequently. 

4.7.3.3 Fire 

Fire prevention requirements would be included in the Project H&S plan and included in the 
POD; during construction, and construction contractors would need to comply with those 
requirements as a minimum. Additionally, APS would prepare an ERP for the Project which 
would include requirements for all onsite employees (both construction and operation) to 
receive annual fire prevention and response training, and would include requests to 
appropriate fire departments to participate in the training. Employees would be prohibited 
from smoking outside of company vehicles during dry summer months.  

Fiber optic/static neutral cables would be installed at the top of the structures supporting the 
transmission lines, to serve as static wires. These static wires (sometimes referred to as shield 
wires) are grounded and installed at the very top of the structures to protect lower conductors 
from lightning.  
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Vegetation management would be undertaken by APS in accordance with their TVMP 
(Appendix 2B), as well as their IVM, which would include removal of all tall–growing 
vegetation within the wire zone, and preservation of low-growing herbaceous and woody 
plant communities that do not interfere with overhead transmission lines, or pose a fire 
hazard or hamper access.  

APS would comply with industry standard codes governing the design and operation of high-
voltage electric utility systems. Equipment would be designed such that if, for some reason, 
an energized phase conductor were to fall to the ground and create a line-ground fault, high-
speed relay equipment would sense that condition and activate circuit breakers to quickly de-
energize the line. This would reduce the risk of fire from the high voltage transmission lines 
to a low level. 

Implementation of mitigation measures would eliminate most of the potential residual 
effects, although at times, noise from the routine operations and future maintenance and 
eventual decommissioning activities would occur. Residual effects to fire may include the 
fact that disturbed areas may be subject to an increase in Fire Condition Class 1 to Fire 
Condition Class 2 if sufficient disturbance remains after any of those activities. 

4.7.4 Unavoidable Adverse Impacts 

4.7.4.1 Noise 

Construction of the Project would require the use of traditional construction and earth 
moving equipment, which would generate noise. Other louder equipment may occasionally 
be required as well (i.e., helicopters) as noted in Section 2.4. Project noise from construction 
would be an unavoidable, temporary adverse impact, which would be mitigated as discussed 
in Section 4.7.3.1.  

Noise disturbances during operation and maintenance, as well as during future 
decommissioning activities, should be less than, but no greater than those associated with 
construction. Project noise from those activities would also be an unavoidable, temporary 
adverse impact, which would also be mitigated in the manner discussed in Section 4.7.3.1.  

4.7.4.2 Fire 

Construction, operation and maintenance, as well as future decommissioning of the Project 
facilities within the selected ROW, would involve land disturbance to the ROW, which 
would affect the vegetation in the ROW. Fire danger after transmission line construction, 
operation and maintenance, and future decommissioning may subside to levels near those 
prior to pre-construction, although disturbed areas may be subject to an increase in Fire 
Condition Class 1 to Fire Condition Class 2 if sufficient disturbance remains after any of 
those activities. Vegetation-disturbance-caused changes from Fire Condition Class 1 to Fire 
Condition Class 2 would be an unavoidable adverse impact. 
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4.8 PALEONTOLOGY 

4.8.1 Indicators and Methods 

The analysis of impacts to paleontological resources is based on a Project-specific 
paleontological resources assessment that included a literature review of known resources 
within and near the Study Area, and an assessment of the Project using the Society of 
Vertebrate Paleontology Assessment of the Paleontological Potential of Rock Units, and the 
PFYC system. The following indicators were considered when analyzing potential impacts to 
paleontological resources: 

• Known paleontological resources  

• Proximity to formations with potential to contain paleontological resources 

4.8.2 Direct and Indirect Effects by Alternative 

4.8.2.1 Impacts Common to All Action Alternatives 

The paleontological records search report indicates that there are no known vertebrate fossil 
localities within one mile of the Project Area and the potential for significant paleontological 
resources ranges from very low to unknown. The PFYC assessment along with the 
Paleontological Potential of Rock Units assessment and the literature review suggests 
potential for significant vertebrate fossils is unlikely for the Project Area.  

4.8.2.2 Proposed Action 

Construction 
Construction within the ROW would include clearing and grading and the excavation for the 
structure foundations. Grading or shallow excavations in the uppermost layers of soil and 
younger Quaternary and Tertiary deposits in the Project Area are unlikely to discover 
significant vertebrate fossils. Following the Bradshaw-Harquahala approved RMP, if 
vertebrate or noteworthy occurrences of invertebrate or plant fossils are discovered, the 
user/operator shall suspend all operations that further disturb such materials and immediately 
contact the authorized officer. Work in the area shall not resume until written authorization to 
proceed is issued by the authorized officer. Within five working days, the authorized officer 
shall evaluate the discovery and inform the operator of actions that would be necessary to 
prevent loss of significant scientific values. Upon verification from the authorized officer that 
the required mitigation has been completed, the operator shall be allowed to resume 
operations. 

If EPMs and BMPs (Section 2.4.5) are implemented, impacts to paleontological resources 
would be negligible to minor and long-term. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to paleontological resources would occur during operations, 
maintenance, and decommissioning. 
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4.8.2.3 Alternative 1: Proposed Action with Additional Corridor 

Construction 
Impacts to paleontological resources would be the same as described for the Proposed 
Action. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to paleontological resources would occur during operations, 
maintenance, and decommissioning. 

4.8.2.4 Alternative 2: ROW South of SR 74 

Construction 
Impacts to paleontological resources would be the same as described for the Proposed 
Action. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to paleontological resources would occur during operations, 
maintenance, and decommissioning. 

4.8.2.5 Alternative 3: Carefree Highway Route 

Construction 
Impacts to paleontological resources would be the same as described for the Proposed 
Action. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to paleontological resources would occur during operations, 
maintenance, and decommissioning. 

4.8.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Construction 
Under this Sub-alternative, impacts to paleontological resources would be the same as 
described for the Proposed Action. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to paleontological resources would occur during operations, 
maintenance, and decommissioning. 
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Primary Segment Common to All Action Alternatives 
Construction 
Under the Primary Segment, impacts to paleontological resources would be the same as 
described for the Proposed Action. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to paleontological resources would occur during operations, 
maintenance, and decommissioning. 

4.8.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on paleontological resources as 
described for the Proposed Action and Action Alternatives. However, APS is committed to 
construction of the transmission line, which could be accomplished exclusive of federally 
managed public lands. Under this situation, impacts to paleontological resources located on 
lands that are crossed or in the vicinity of the Project could occur. The degree of potential for 
impacts to these resources and the magnitude of those impacts would depend on the route 
selected. 

4.8.3 Mitigation and Residual Effects 

Awareness during subsurface excavations in the Project Area is recommended, but 
monitoring should not be required. Any fossils so discovered should be professionally 
recovered without impeding development. Any fossils recovered during mitigation should be 
deposited in a permanent scientific institution (e.g., AZMNH) for the benefit of current and 
future generations. 

No residual effects are anticipated to occur.  

4.8.4 Unavoidable Adverse Impacts 

No unavoidable adverse impacts would occur. 

4.9 RECREATION AND SPECIAL DESIGNATIONS 

4.9.1 Indicators and Methods 

The following indicators would demonstrate the effect of the Project on recreation and 
special designations within the Study Area: 

• Changes in or limitations to access to recreation or lands with special designations 
during and after construction 

• Changes in recreation use that would not conform to designated ROS settings 
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• Changes in OHV recreation resources such as miles and types of trails available 

• Changes in the quality of recreational experiences 
Table 4.9-1 describes the range of aspects of quality, magnitude, and duration of any effects 
resulting from the Project specific to recreation and special designations. 

4.9.2 Direct and Indirect Effects by Alternative 

4.9.2.1 Impacts Common to All Action Alternatives 

There would not be any effect to lands with special designations under the Proposed Action, 
any of the Action Alternatives, or the Sub-alternative, thus special designations will not be 
discussed further in this section. 

Table 4.9-1 Description of Recreation and Special Designations Effects Levels 

ATTRIBUTE OF EFFECT 
DESCRIPTION RELATIVE TO RECREATION AND 

SPECIAL DESIGNATIONS 

Quality 
Beneficial An improvement to recreation or special designations. 

Adverse A degradation to recreation or special designations. 

Magnitude 

Negligible  Very little effect on recreation such that although there may be 
slight modifications to access or a change in the quality of the 
recreation experience, most users would not be aware of these 
changes. Lands with special designations may be slightly affected 
but these effects would not noticeably change the inherent value or 
management of the special designation. Less than 5% of open 
space/recreation land uses or BLM-designated routes would be 
affected. 

Minor  Some effect on recreation such that although there may be 
modifications to access or a change in the quality of the recreation 
experience, users that notice it would not change how they use the 
recreation resource. Lands with special designations may be 
affected and these effects may or may not cause an effect on the 
inherent value or management of the special designation. Greater 
than 5% but less than 10% of open space/recreation land uses or 
BLM-designated routes would be affected. 

Moderate An effect on recreation such that modifications to access or a 
change in the quality of the recreation experience would be 
noticeable to most users and a user may change how they use the 
recreation resource. Lands with special designations may be 
affected and these effects would cause an effect on the inherent 
value or management of the special designation. Greater than 10% 
but less than 20% of open space/recreation land uses or BLM-
designated routes would be affected. 
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ATTRIBUTE OF EFFECT 
DESCRIPTION RELATIVE TO RECREATION AND 

SPECIAL DESIGNATIONS 

Major An effect on recreation such that modifications to access or a 
change in the quality of the recreation experience would be 
noticeable to all users and would result in the loss of the recreation 
resource. Lands with special designations would be affected and 
these effects would cause an effect on the inherent value or 
management of the special designation. Greater than 20% of open 
space/recreation land uses or BLM-designated routes would be 
affected. 

Duration 
Short-term 10 years or less. 

Long-term More than 10 years. 

 

Construction  
Construction-related effects to existing roads within the Project Area would affect the 
recreational experience of visitors to public lands. While the specific roads affected vary by 
alternative, relative effects to recreation would be similar for all alternatives. Recreationists 
traveling within the Project Area on US 60, SR 74, or other primary roads may experience 
traffic stops and delays during construction in locations where the transmission line would 
need to be erected across the road. Should heavy equipment associated with construction 
activities need to be transported during times of heavier traffic, slow-moving vehicles could 
back up traffic on roadways, resulting in increased travel times. Routes used for construction 
access that are also used for recreation, such as BLM-designated OHV routes, would 
temporarily be closed and therefore would temporarily reduce the amount of recreational 
access in certain areas. These effects would be duplicated to some extent once the 230kV line 
was installed on the transmission line structures, but the effect would be shorter-term because 
a large part of the construction - the installation of structures - would already have been 
completed for the 500kV line. 

The portion of the Proposed Action and Action Alternatives east of the Sun Valley 
Substation with a Rural ROS setting would be within a BLM-designated utility corridor 
where current recreational use is minimal, compared to the other BLM-managed public lands 
in the Project Area. Impacts to recreation in this portion of the Project Area would be 
negligible. 

Of the 18 SRPs identified within the Study Area, 10 could be affected by the construction 
and/or presence of a transmission line under the Proposed Action and Action Alternatives 
(M. Skordinsky, BLM personal communication, 2012). The SRPs that typically occur within 
the Study Area include commercial and competitive uses such as organized group events and 
activities, or vending operations conducted on public lands. The permits can be for one-time 
events, such as an OHV race or horse ride, or for on-going commercial uses such as jeep 
tours. Depending on timing of the event and stage of construction, the effects to these uses 
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could include delays in access to an event or on-going commercial use due to construction 
activities. If the delay during construction activities caused individuals to miss the event or 
activity, this effect would be major and adverse. Coordination by APS with the land 
managing agency during construction activities would minimize and/or potentially eliminate 
these possible impacts.  

Operation, Maintenance, and Decommissioning 
The presence of a transmission line after construction would not be likely to eliminate the use 
under a SRP but the quality of, or experience associated with, the event may be 
compromised. Depending on the extent of the decreased quality to an individual this impact 
would be negligible to major and adverse. Maintenance activities could result in disturbance 
to recreationists and would be limited to vehicular traffic associated with routine inspections 
of the line and traffic and noise resulting from scheduled or unscheduled maintenance as well 
as periodic trimming and removal of vegetation. Maintenance or repair activities would occur 
intermittently over the life of the Project; however, the impacts would be short-term as the 
effects would cease upon completion of the maintenance or repair activity. 

As discussed in Section 3.10, bird watching may be enhanced by the presence of a 
transmission line since birds, especially birds of prey, use the lines and structures for 
perching. There may be a slight increase in bird watching opportunities related to the Project, 
but the presence of a transmission line is unlikely to substantially draw bird-watchers to the 
area; therefore, this impact is anticipated to be negligible under the Proposed Action and all 
Action Alternatives. 

Removal of the transmission line upon completion of the Project under the Proposed Action 
and Action Alternatives would result in relinquishing the ROW. Land previously occupied 
by the ROW and associated transmission line structures would be available for other land 
uses and the effect to the recreation experience due to the infrastructure would be removed. 

4.9.2.2 Proposed Action 

Construction 
Recreation Access 
The Proposed Action may result in construction-related delays in recreationist access to 
public lands along SR 74. Castle Hot Springs Road, Christian Church Camp (Church) Road, 
and The Boulders Staging Area access road would all be crossed by the ROW, and may be 
closed for short periods of time or experience traffic stops and delays due to construction. 
The Proposed Action would also result in the temporary decrease in access to some of the 
dispersed recreation in the area north of SR 74 due to the closure of trails and roads used for 
construction, including routes designated for OHV use (two-track and single track) by the 
BLM. Access to the Castle Hot Springs SRMA and the Hieroglyphic Mountains RMZ, Sheep 
Mountain RMZ, and the Baldy Mountain RMZ within this SRMA on two-track and single 
track routes would be temporarily restricted during construction (analyzed in detail below). 
The Hieroglyphic Mountains RMZ contains the Boulders Staging Area; therefore, access to 
this facility would also be temporarily limited. 
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There would be a short-term major impact on dispersed recreation access, especially for 
OHV use. However, once the construction activities were completed on this portion of the 
route the access would be restored. Recreation access that does not depend on these access 
routes, such as hiking, would not be affected. Further detail related to effects to OHV use is 
provided below. 

Recreation Opportunity Spectrum 
The Proposed Action would cross BLM-managed public lands classified as Rural on the 
BLM's ROS south of SR 74. This setting is characterized by a substantially modified natural 
environment where resource modification, development, and use are obvious. While the 
BLM-managed public land south of SR 74 with a Rural ROS setting are within the Castle 
Hot Springs SRMA and are open to recreation, the recreational use of this area is less than 
that portion of the SRMA north of SR 74; there are fewer designated OHV routes. The 
presence of people, equipment, and related noise and activity during construction of the 
Project would result in a moderate, short-term impact to lands adjacent to the Project in this 
ROS classification and comply with the Rural ROS setting. 

The Proposed Action route would cross lands north of SR 74 identified as Roaded Natural. 
The Roaded Natural setting buffers 0.5-mile either side of maintained roads. While these 
areas are mostly natural in appearance, some human modifications are evident. The Proposed 
Action route would cross Castle Hot Springs Road and Christian Church Camp (Church) 
Road approximately 0.75-mile west of Castle Hot Springs Road, both of which are buffered 
by the Roaded Natural setting. The entire Proposed Action ROW on BLM-managed public 
lands north of SR 74 would be within the Roaded Natural setting. The primary recreational 
use within this setting is OHV operation.  

The presence of people, equipment, and related noise and activity during construction 
activities of the Project would result in a moderate short-term impact to lands within and 
adjacent in each of the ROS settings crossed by the Project. Visitors to these areas may 
experience higher than normal levels of activity, noise, and interaction with others, 
potentially to an extent that the assigned ROS settings are exceeded temporarily. 
SRMAs 
The Proposed Action would cross the southernmost end of the Castle Hot Springs SRMA, 
both north and south of SR 74, but would not cross the Hieroglyphic Mountains RMZ, Sheep 
Mountain RMZ, or the Baldy Mountain RMZ located within this SRMA. Construction of the 
Project would temporarily decrease dispersed recreation access into and within this portion of 
the SRMA on trails proposed to be used for construction access roads. This effect is 
discussed further under Recreation Access, above.  

Parks and Community Open Space 
Lake Pleasant Regional Park is the closest regional park to the Project. The park’s southern-
most boundary would be adjacent to the transmission line under the Proposed Action. During 
construction activities, visitors to this park could observe workers and hear noise impacts. As 
the construction activities got farther away from the park, impacts would be reduced and 
eventually eliminated. These impacts are expected to be short-term and negligible to minor.  
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OHV Recreation 
As described in Chapter 3, The Boulders Staging Area and the Hieroglyphic Mountains are 
very popular and heavily used recreation resources; an important part of the OHV recreation 
resources of Maricopa County. Given the limited number of areas for OHV recreation in 
Maricopa County, impacts to OHV recreation at The Boulders Staging Area and the 
Hieroglyphic Mountains would impact a sizeable portion of the recreating public from 
Maricopa County.  

The main short-term impact related to OHV recreational use would be decreased OHV trail 
availability during construction. Approximately 0.8-mile of single-track and 1.4 miles of 
two-track BLM OHV routes would be used as temporary access roads and would be closed 
during construction. OHV users would temporarily have decreased access into the Castle 
Rock Springs SRMA and the RMZs within it. The impacted routes represent approximately 
seven percent of BLM-designated OHV single-track trail and three percent of two-track trail 
in the Study Area.  

The impacted routes would be opened again after construction. The qualities that make 
single-track routes attractive to recreationists (the narrowness of the route and thus single-
track) would be lost with use of the route for construction access. The single-track routes 
could not be rehabilitated to be returned to a quality single track experience. The impacted 
single-track routes would either be rehabilitated to two-track routes or reclaimed. Therefore, 
0.8 mile of single-track OHV route would be lost to single-track use, which would amount to 
a loss of seven percent of the BLM-designated single-track OHV route within the Study 
Area. A seven percent loss appears low on the surface; however, looking at Table 3.9-1, 
there is approximately four times more two-track routes than single track in the Study Area. 
Under the Proposed Action, proportionally more single-track route would be lost than 
double-track in an area where the amount of two-track far outnumbers single-track. This 
would be a long-term moderate to major impact to the users of this particular OHV 
recreational resource. 

Operation, Maintenance, and Decommissioning 
Recreation Opportunity Spectrum 
The presence of a transmission line would be an obvious modification to the natural 
environment; it would be a modification that would affect the recreation experience on lands 
located immediately adjacent to the Project. Users who consistently recreate in this area may 
become accustomed to the presence of a transmission line, but the recreation experience 
would be permanently altered. There would be a minor long-term impact after the 
transmission line was constructed. 

Recreationists would be accessing OHV trails in the Roaded Natural areas. The addition of 
the transmission line and centerline access within the ROW would make human 
modifications evident. Because centerline access along the ROW for recreation would not be 
allowed, contact between recreationists would be expected to remain low to moderate. When 
recreationists are not in the immediate vicinity of the transmission line in areas where the 
transmission line would dominate the view (see the visual resources impacts analysis in 
Section 4.14), they would continue to experience a high degree of interaction with the natural 
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environment. The effect to the Roaded Natural lands would be long-term and minor. Both the 
Rural and Roaded Natural settings would continue to be appropriate with the addition of the 
Proposed Action. 

SRMAs 
The Bradshaw-Harquahala RMP (BLM 2010a) includes Desired Future Conditions for the 
Castle Hot Springs SRMA that include preserving open space and scenic and visual qualities. 
The Project would occupy a very small portion of the SRMA adjacent to SR74 that is heavily 
used for OHV recreation (see analysis below). The presence of a transmission line would 
conflict with this management goal and have a major long-term impact on recreation in 
portions of the SRMA where the transmission line would dominate the view (see the visual 
resources impacts analysis in Section 4.14); however, the impact would diminish with 
distance from and reduced visibility of the line. 

Parks and Community Open Space 
Visitors that are entering Lake Pleasant Regional Park on Castle Hot Springs Road from 
westbound SR74 would see the transmission line paralleling the south side of SR 74, 
potentially resulting in a brief dominating effect on the visual quality at certain points (see 
Section 4.14). With the exception of brief intermittent views of the transmission line in the 
distance from the park, there would not be an impact to recreation or to this regional park 
from the Proposed Action. 

Under the Proposed Action, approximately three acres of land proposed to be maintained for 
open space in general plans for the area (Maricopa County 2002; City of Peoria 2010; City of 
Surprise 2008a; Town of Buckeye 2008) (see Section 4.6) would be instead utilized for 
transmission line structures and centerline access. This represents less than one percent of 
designated future open space within the Study Area and would be a negligible impact. 

OHV Recreation 
As discussed in Section 3.9.3.2, the SCORP is Arizona’s outdoor recreation policy plan, and 
the BLM participated in developing the plan. The plan establishes outdoor recreation 
priorities that help resource managers at all levels of government make decisions about the 
state’s outdoor recreation through issue identification and by establishing goals and action 
strategies. The SCORP sought to plan for recreation to meet future demand of rapidly 
expanding communities and a need to plan for desired amenities such as recreation and open 
space. Part of the attraction of the area north of SR 74 for future residential development is 
its proximity to open space and recreation resources that the BLM-managed public lands 
offer. The Bradshaw-Harquahala RMP planning process likewise prescribed for this area 
containing the proposed utility corridor as part of the Castle Hot Springs SRMA, which are 
areas of intensive recreational use. Amending the RMP to establish a single-use utility 
corridor north of SR 74 and changing the VRM classes could adversely impact the recreation 
experience for some OHV recreational users as described below. 

West-bound travelers on SR 74 in route to The Boulders Staging Area would see the 
transmission line paralleling first the south and then the north side of SR 74, passing under 
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the two crossings. The visible presence of the transmission line along SR 74 to The Boulders 
Staging Area could impact recreationists’ impression of the area.  

Following the construction activities, the presence of centerline access along the ROW would 
also permanently change the OHV use patterns in the area. Public recreational use of the 
centerline access route would not be authorized. The centerline access would be gated at 
points intersecting roads providing access for four-wheel OHV, and fencing would be 
installed between the gate and the nearest natural barrier to deter access; however, four-wheel 
OHV use may not be entirely preventable on the centerline access. Should four-wheel OHVs 
gain access to the centerline route, this would result in an increased chance for user-defined 
(unauthorized) trails in the surrounding area, air quality effects due to increased dust, damage 
to soils, vegetation, and wildlife habitat; and user conflicts. An increase in user-defined trails 
would conflict with the BLM's management strategy for the area and would create challenges 
for managing the natural resources and increase user-conflicts. This would represent a long-
term moderate to major impact to recreation resources within the Project Area. 

Single-track OHV use of the area north of SR 74 would continue. Single-track trails would 
intersect the centerline access, and it would not be feasible to gate and fence the centerline 
access route at each intersection. However, the centerline access would not provide an 
attractive recreation experience for motorcycles using the single-tracks, and they would not 
be anticipated to routinely use it. BLM studies of OHV recreation found that motorcycles 
produce approximately 10 percent of the dust that four-wheel OHVs produce (pers. comm. T. 
Bickauskas August 3, 2012). Adverse impacts from motorcycles intersecting the centerline 
access would be negligible to minor. 

Despite the fact that many OHV trails are in relatively close proximity to SR 74, in many 
cases, the highway is not visible and the area surrounding the trails feels very natural. The 
transmission line would be visible in certain areas and would affect the natural feel of the 
area, and have a major adverse impact on the recreation experience for the OHV 
recreationists in relatively close proximity to the ROW. However, effect on the recreational 
experience would diminish with distance from the ROW, and the recreation experience in 
large portions of the area where OHV recreation occurs would be minimally affected by 
distant views of the transmission line. 

The southern portion of the SRMA in closer proximity to The Boulders Staging Area and SR 
74 are more attractive for casual riders. Modifications to this area from the Project would 
disproportionately adversely impact the casual riding group, as those seeking a more 
challenging experience could avoid this area and concentrate use further north. 

As described in Section 3.9.5.1, not all OHV routes used for recreation were identified in the 
route evaluation process. Routes currently being used for recreation may be impacted in ways 
that cannot be evaluated with the information available. The presence of the centerline access 
and associated plan to prohibit recreational use of the centerline access may require more 
extensive management of other existing routes by the BLM, which could be a substantial 
undertaking by BLM management. 
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Other Recreation 
The Project would not affect existing target shooting opportunities on BLM-managed public 
lands. While the centerline access would be closed to recreational use, it would be an 
attractive area for target shooting and may lead to unauthorized access into the area if 
techniques used to prevent access are not thorough. 

Approximately 7.5 miles of the Proposed Action route would cross lands identified for future 
recreation in general plans for the area (Maricopa County 2002; City of Peoria 2010; City of 
Surprise 2008a; Town of Buckeye 2008) (see Section 4.6). Because the nature of future 
recreational development is unknown, this is a negligible effect. Approximately 20 acres of 
land that would be used for recreation would be permanently used by transmission line 
structures and an access road. This represents less than one percent of designated future 
parks/recreation land within the Study Area and is a negligible effect. 

4.9.2.3 Alternative 1: Proposed Action with Additional Corridor 

Alternative 1 would establish a multiuse utility corridor on BLM-managed public land north 
and south of SR 74. Identifying effects to recreation and special designations that would 
result from future linear ROWs is beyond the scope of this analysis and are considered under 
Cumulative Impacts in Section 4.19.10. Therefore, the impacts to recreation under 
Alternative 1 would be the same as those under the Proposed Action. 

4.9.2.4 Alternative 2: ROW South of SR 74 

Construction 
Recreation Access 
Impacts to recreation access under Alternative 2 would be similar to those described for the 
Proposed Action. However, the amount of BLM-managed public lands used for recreation 
that would be affected under Alternative 2 would be significantly less than the Proposed 
Action. Also, the affected lands south of SR 74, while still part of the SRMA, are less heavily 
used than those north of SR 74. The impact to recreation access under Alternative 2 would be 
minor. 

Recreation Opportunity Spectrum 
Similar to the Proposed Action, Alternative 2 would impact BLM-managed public lands 
within lands south of SR 74, which have a ROS setting of Rural. There would be no impact 
to Semi-Primitive Motorized or Roaded Natural ROS settings under Alternative 2.While 
more acres of land with this ROS setting south of SR 74 would be impacted under 
Alternative 2, the type and intensity of impacts to these areas under Alternative 2 would be 
the same as described under the Proposed Action. Lands in the Rural ROS setting are 
characterized by a substantially modified natural environment. The presence of people, 
equipment, and related noise and activity during construction activities of the Project would 
result in a negligible to minor short-term impact. Visitors to these areas may experience 
higher than normal levels of activity, noise, and interaction with others, at a level that could 
be expected within the assigned Rural ROS setting. 
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SRMAs 
The Proposed Action would cross the southernmost end of the Castle Hot Springs SRMA, 
south of SR 74. Construction of the Project would temporarily decrease dispersed recreation 
access into and within the portion of the SRMA south of SR 74, on trails proposed to be used 
for construction access roads. This effect is discussed further under Recreation Access, 
above. 

Parks and Community Open Space 
The transmission line would have the same or similar temporary construction impacts and 
long-term visual impacts to Lake Pleasant Regional Park under Alternative 2 as the Proposed 
Action.  

OHV Recreation 
The kinds of impacts to OHV recreation under Alternative 2 would be similar in nature to 
those described for the Proposed Action. However, there are no single-track routes south of 
SR 74. Under Alternative 2, OHV recreation resources north of SR 74 and The Boulders 
Staging Area would not be affected. Approximately 0.3 mile of two-track BLM OHV routes 
would be used as temporary access roads and would be closed during construction activities 
under Alternative 2. OHV users would temporarily have decreased access into the portion of 
Castle Rock Springs SRMA south of SR 74, resulting in a negligible short-term impact.  

Operations, Maintenance, and Decommissioning 
Recreation Opportunity Spectrum 
The presence of a transmission line would be an obvious modification to the natural 
environment; it would be a modification that would affect the recreation experience on lands 
located immediately adjacent to the Project. Users who consistently recreate in this area may 
become accustomed to the presence of a transmission line, but the recreation experience 
would be permanently altered. There would be a minor long-term impact after the 
transmission line was constructed. 

Recreationists would be accessing OHV trails in the Rural areas. The addition of the 
transmission line and centerline access within the ROW would make human modifications 
evident. Because centerline access along the ROW for recreation would not be allowed, 
contact between recreationists would be expected to remain fairly low, mainly due to the 
limited use the area receives. When recreationists are not in the immediate vicinity of the 
transmission line in areas where the transmission line would dominate the view (see the 
visual resources impacts analysis in Section 4.14), they would continue to experience a high 
degree of interaction with the natural environment. The effect to the Rural lands would be 
long-term and negligible. The Rural setting would continue to be appropriate with the 
addition of the transmission line. There would be no impact to Semi-Primitive Motorized or 
Roaded Natural ROS settings under Alternative 2. 

SRMAs 
The Bradshaw-Harquahala RMP (BLM 2010a) includes Desired Future Conditions for the 
Castle Hot Springs SRMA that include preserving open space and scenic and visual qualities. 
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Under Alternative 2, the Project would occupy a very small portion of the SRMA on the 
south side of SR74 that is lightly used for OHV recreation (see analysis below). The presence 
of a transmission line would somewhat conflict with this management goal and have a major 
long-term impact on recreation in portions of the SRMA where the transmission line would 
dominate the view (see the visual resources impacts analysis in Section 4.14); however, the 
impact would diminish with distance from and reduced visibility of the line. 

Parks and Community Open Space 
The transmission line would have the same or similar long-term visual impacts to Lake 
Pleasant Regional Park under Alternative 2 as the Proposed Action.  

Under Alternative 2, approximately three acres of land proposed to be maintained for open 
space in general plans for the area (Maricopa County 2002; City of Peoria 2010; City of 
Surprise 2008a; Town of Buckeye 2008) (see Section 4.6) would be instead utilized for 
transmission line structures and a permanent access road. This represents less than one 
percent of designated future open space within the Study Area and is a negligible effect. 

OHV Recreation 
The kinds of impacts to OHV recreation under Alternative 2 would be similar in nature to 
those described for the Proposed Action. However, there are no single-track routes south of 
SR 74. Under Alternative 2, OHV recreation resources north of SR 74 and The Boulders 
Staging Area would not be affected. Similar to the Proposed Action, recreation on the 
centerline access would not be allowed. Gates would be installed in locations where existing 
OHV routes intersect the centerline access to prevent recreational access and still allow for 
OHV recreational use south of the Alternative 2 ROW. The impacted routes represent less 
than one percent of the inventoried two-track trails in the Study Area. Impacts to trails that 
are used, but are not managed as a part of the trails inventory are possible, but the extent and 
intensity of these impacts are unknown. The overall impact to OHV recreation under 
Alternative 2 would be negligible. 

Other Recreation 
No impacts to or from target shooting on BLM-managed public lands would be expected 
under Alternative 2. 

Approximately 3.4 miles of the Alternative 2 route would cross lands identified for future 
recreation development in general plans for the area (Maricopa County 2002; City of Peoria 
2010; City of Surprise 2008b; Town of Buckeye 2008) (see Section 4.6). Because the nature 
of future recreational development is unknown, this is a negligible effect. Approximately 9 
acres of land that would be used for parks or recreation would be permanently used by 
transmission line structures and an access road. This represents less than 1 percent of 
designated future parks/recreation land within the Study Area and is a negligible effect. 

4.9.2.5 Alternative 3: Carefree Highway Route 

Alternative 3 would not include impacts to recreation access, as the access issues discussed 
under the Proposed Action and Alternative 2 relate to BLM-managed public lands within the 
SRMA north and south of SR 74. Alternative 3 also would not include impacts to the Castle 
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Hot Spring SRMA or related OHV use or management because the SRMA containing areas 
heavily used for OHV recreation would not be crossed by the Alternative 3 route, and OHV 
recreation is not authorized on State Trust lands south of SR 74. 

Construction 
Recreation Opportunity Spectrum 
The only BLM-managed public lands affected by Alternative 3 would be within the BLM-
designated utility corridor near the Sun Valley Substation; impacts are discussed under 
Section 4.9.2.1. There would be no impact to Semi-Primitive Motorized or Roaded Natural 
ROS settings under Alternative 3. 

Parks and Community Open Space 
Because of the distance between the Project and Lake Pleasant Regional Park, there would be 
no construction impacts to Lake Pleasant Regional Park under Alternative 3 (see Section 
4.14).  

Operations, Maintenance, and Decommissioning 
Recreation Opportunity Spectrum  
The only BLM-managed public lands affected by Alternative 3 would be within the BLM-
designated utility corridor near the Sun Valley Substation; impacts are discussed under 
Section 4.9.2.1. There would be no impact to Semi-Primitive Motorized or Roaded Natural 
ROS settings under Alternative 3. 

Parks and Community Open Space 
There would be minimal visual impacts to Lake Pleasant Regional Park under Alternative 3 
(see Section 4.14). The number of structures visible within the park would be similar to the 
Proposed Action and Alternative 2; however, they would be further way and likely less 
noticeable. Impacts to recreation would be negligible. 

Under Alternative 3, approximately three acres of land proposed to be maintained for open 
space in general plans for the area (Maricopa County 2002; City of Peoria 2010; City of 
Surprise 2008a; Town of Buckeye 2008) (see Section 4.6) would be instead utilized for 
transmission line structures and a permanent access road. This represents less than one 
percent of designated future open space within the Study Area and is a negligible effect. 

Other Recreation 
No impacts to or from target shooting on BLM-managed public lands would be expected 
under Alternative 3. 

Approximately 3.4 miles of the alternative would cross lands identified for future recreation 
development in general plans for the area (Maricopa County 2002; City of Peoria 2010; City 
of Surprise 2008; Town of Buckeye 2008) (see Section 4.6). Because the nature of future 
recreational development is unknown, this is a negligible effect. Approximately 10 acres of 
land that would be used for recreation would be permanently used by transmission line 
structures and an access road. This represents less than one percent of designated future 
parks/recreation land within the Study Area and is a negligible effect. 
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Alternative 3 would also cross 0.4-mile of land identified for future golf course development 
within the jurisdiction of the City of Peoria (City of Peoria 2010). The presence of a 
transmission line could potentially conflict with this recreational future land use. 

4.9.2.6 Sub-alternative: State Trust Land Route Variation 

The four-mile long Sub-alternative route would replace the Primary Segment, a four-mile 
section of the Proposed Action route that would also be common to all Action Alternatives. 
The route would cross State Trust land used for grazing. While the State Trust lands are 
vacant and may be used for recreation at some unknown level, they are not managed for 
recreation uses; therefore, construction, operations, maintenance, and decommissioning 
under the Sub-alternative would not result in any impacts to recreation. 

4.9.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on recreation and special 
designations as described for the Proposed Action and Action Alternatives. However, APS is 
committed to construction of the transmission line, which could be accomplished exclusive 
of federally managed public lands. Under this situation, impacts to recreation resources and 
special designations located on lands that are crossed or in the vicinity of the Project could 
occur. The degree of potential for impacts to these resources and the magnitude of those 
impacts would depend on the route selected.  

4.9.3 Mitigation and Residual Effects 

Under the Proposed Action approximately seven percent of the BLM-designated single-track 
OHV routes in the Study Area would be permanently lost to single-track use, which would 
cause a moderate to major adverse effect to those users. One way to mitigate for this loss 
would be for APS to construct new replacement single-track routes under the direction of the 
BLM and thus ensure no net loss of single-track OHV routes; however, this would result in 
additional disturbance and potential for associated adverse impacts to other resources. 
Instead, BLM would not approve the use of any single-track routes for construction access, 
thus reducing the severity of the adverse impacts to single-track recreation users. BLM would 
require that all four-wheel OHV access points (at Quintero Road, The Boulders Staging Area 
access road, and at Christian Church Camp (Church) Road, at a minimum) be gated with 
associated fencing to a natural barrier to prevent four-wheel OHV access to the centerline 
access. APS’ ROW authorization would require monitoring the centerline access route for 
unauthorized recreational use, and should it occur, it would require APS to take steps 
specified by the BLM to prohibit access and mitigate for adverse impacts resulting from 
unauthorized access. As a result, after mitigation there would be no residual effects to single-
track OHV users. 

Following the implementation of mitigation measures, the permanent centerline access road 
and the presence of the transmission line within the ROW could change the OHV use 
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patterns in the area, resulting in the potential for residual effects to occur to a variety of 
resources within the immediate area as a result of a potential increase in user-defined trails 
not already accounted or planned for.  

4.9.4 Unavoidable Adverse Impacts 

The permanent centerline access along the ROW would change the OHV use patterns in the 
area, resulting in an increased chance for user-defined (unauthorized) trails in the 
surrounding area, air quality effects due to increased dust, damage to soils, vegetation, and 
wildlife habitat. An increase in user-defined trails would conflict with the BLM's 
management strategy for the area and would create challenges for managing the natural 
resources and increase user-conflicts. This represents a long-term moderate impact to 
recreation in the area that would be unavoidable and adverse. 

Alternative 3 would cross 0.4-mile of land identified for future golf course development 
within the jurisdiction of the City of Peoria (City of Peoria 2010). The presence of a 
transmission line could conflict with this recreational use and if so, would be unavoidable 
and adverse. 

4.10 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

4.10.1 Indicators and Methods 

This section contains an analysis of the potential socioeconomic impacts associated with the 
construction and maintenance of the Project within the Study Area. When possible, these 
impacts are quantified. Where quantification of impacts is not possible, the analysis provides 
a qualitative discussion of the potential effects. The analysis considers impacts to Maricopa 
County and, to the extent possible, specific communities within the Study Area. 

4.10.1.1 Indicators 

The following indicators demonstrate the social and economic effects of the Project within 
the Study Area: 

Social Values 

• Effects to employment  

• Effects to population and housing 
Market Values 

• Economic impacts of construction spending on local employment and incomes 

• Economic effects of operating and maintaining the transmission line 

• Effects on developed property values and undeveloped land property values 

• Effects on property taxes 

• Effects on State Trust land values and revenues 
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• Effects on recreation 
Nonmarket Values 

• Effects on recreation values 

• Effects to natural amenities and quality of life 

• Health and safety concerns 

4.10.1.2 Methods 

Market Values 
Construction Spending Impact Analysis 
The economic impacts of the construction phase of the Project were estimated using an input-
output model, specifically the IMPLAN modeling software and databases (Minnesota 
IMPLAN Group 2009). These types of regional economic models are standard approaches to 
measuring linkages between businesses, households, and institutions and providing an 
estimate of the multiplier effects that are associated with a direct stimulus or investment.  

Maricopa County was selected as the economic Study Area because construction employees 
and supporting industries are most likely to reside within Maricopa County given the 
concentration of available workforce and suppliers. IMPLAN multipliers are the sum of 
direct, indirect, and induced effects divided by the direct impacts. These impact types are 
defined below: 

Direct Impacts: The initial investment or spending within a geographic region is 
defined as the direct effect. During the construction phase, the direct effects include 
construction employment and local spending for construction-related services, 
supplies, and materials.  

Indirect Impacts: The inter-industry impacts that measure the economic effects 
associated with the directly impacted industries selling and purchasing goods and 
services to and from other industries are the indirect impacts or effects. The indirect 
impacts associated with construction include industries located in Maricopa County 
that support the construction activity such as engineering design and architectural 
services, wholesale, and retail trade purchases. 

Induced Impacts: The effects of increased consumer and household spending that 
result from the direct and indirect income changes are the induced impacts.  

This analysis estimated the total economic impacts (direct, indirect, and induced) associated 
with the construction employment, as well as construction purchases for supplies and 
materials made from businesses in Maricopa County. The effects that were measured include 
employment (full-time and part-time jobs), labor income (wages, salaries, and bonuses) paid 
to these workers, and economic output, also defined as gross sales or revenues of all 
industries located in Maricopa County.  
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Effects on Developed Property Values and Undeveloped Land Values 
Research about property value impacts and transmission lines shows that distance or 
proximity is the primary factor that affects values (see Section 3.10). Ultimately, it is close 
proximity (within 200 feet) of a property to a transmission line that results in the most 
significant negative effect on property value. This is because the health and safety concerns 
and visual impacts are amplified at a close proximity. Residential properties within 50 feet of 
a transmission line experience the most negative effect on price, while those 50 to 200 feet 
from a transmission line experience small negative price effects. Properties beyond 200 feet 
do not experience any negative price effects.  

Impacts to residential properties located within 200 feet of a transmission line vary 
considerably depending on location, amenities, housing markets, etc. Generally, single 
family properties have shown 2.8 percent to 29.0 percent lower values when they are located 
within 200 feet of a transmission line (Section 3.10). Information distinguishing the effects 
of proximity to transmission lines between residential and commercial properties is 
unavailable.  

Therefore, the assumptions about the effects of the transmission line on the value of 
residential property would also apply to commercial property. However, the impacts to 
property values described here apply to properties with structures such as buildings and 
homes, not to undeveloped land regardless of the zoning or planned use of that land. 
Property value impacts for vacant, undeveloped and agricultural land located within 200 feet 
of a power line also vary considerably. Studies on this type of land show value impacts 
ranging from zero to five percent (Section 3.10).  
Properties and land located within 200 feet of the proposed transmission line were identified 
by using GIS mapping. This information, in conjunction with the property value and land 
effect data described here, was used to analyze the potential effects on developed property 
and undeveloped land values.  

Effects on State Trust Land Values and Revenues 
The acreages of State Trust land that would be affected under the Proposed Action and 
Action Alternatives were calculated by assigning a 200-foot width to the length of the ROW 
needed on State Trust lands. The value of State Trust land was estimated based on payments 
for APS transmission line leases on State land in close proximity to the Project.  

Grazing Revenue 
The long-term effects to grazing were estimated based on a calculation provided by the 
ASLD which uses AUM and the current rate charged for a lease. The AUM is determined by 
animals per section (640 acres) multiplied by the number of months. The average number of 
animals per section for grazing lands in the Study Area is three. The current lease rate 
charged is $2.30 per section (as of December 2011). The lease rate was applied to the number 
of AUMS affected in the Proposed Action and Action Alternatives as estimated in Section 
4.7.  
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Effects on Recreation 
Insufficient information exists to estimate the actual level of change in recreation use that 
may result following implementation of the Proposed Action or Action Alternatives. 
Predictions of changes in use would be highly speculative. While changes to the availability 
of recreation opportunity or the perceived quality of the recreation experience may increase 
use on other public and private land, there is not enough information to estimate the nature or 
magnitude of such shifts. Consequently, the analysis of recreation impacts for the Proposed 
Action and Action Alternatives focuses on the change in opportunity and the potential 
direction of change from the No Action Alternative, but not the size of economic impacts 
relative to these changes. 

Nonmarket Values 
While the value of BLM-managed public land in terms of natural amenities, recreational 
experiences, and scenic beauty exists, it is difficult to quantify. Direction provided in the 
Land Use Planning Handbook (BLM 2005; Appendix D; pages 6, 7 and 10) suggests the use 
of benefit transfer to evaluate the effects of these non-market values. In the absence of 
quantitative information specific to the context of this Draft EIS, they are discussed 
qualitatively, where appropriate, in this section and throughout the Draft EIS. These are 
important considerations alongside market values. Therefore, it is important to consider 
nonmarket values of BLM-managed public lands alongside potential job and income 
generation. 
The analysis of potential effects on recreation use, natural amenities, and health and safety 
concerns is based on extensive literature reviews summarized in Section 3.10. 

4.10.2 Direct and Indirect Effects by Alternative 

4.10.2.1 Effects Common to All Action Alternatives 

Social Values 
Employment - Maricopa County is the fourth largest county in the U.S. as measured by 
population, and has a well-diversified, broad-based economy. Unemployment in the county is 
9.1 percent which means there is a plentiful workforce available in the region to 
accommodate the construction needs of the Project. At the peak of construction in year three, 
the Project is expected to provide between 758 to 783 jobs. This is less than one tenth of one 
percent of the estimated 2 million person county-wide labor force. Thus, the workforce 
needed to design and construct the transmission line is expected to draw from the available 
labor supply in Maricopa County. The construction of the transmission line would increase 
employment in Maricopa County during the construction period. These effects on the 
Maricopa County economy would be beneficial, minor and short-term, ending when the 
transmission line is complete. 

Population and Housing - It is not uncommon for construction workers to commute up to two 
hours from their homes, so construction workers may live outside the Study Area, but reside 
within Maricopa County and commute to the job site (Electric Power Research Institute 
1982). Because the construction workforce would be drawn from the existing labor supply in 
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the county and commute to the job site rather than relocate, there would likely be no effect on 
housing in the Study Area. Likewise, if workers commute to the job site from their 
residences, as anticipated, there would be no effect on housing in the Study Area. 

Maintenance of the transmission line would have no impact on employment, population, or 
housing in the Study Area as the line would be maintained by current APS employees 
residing in Maricopa County.  

4.10.2.2 Socioeconomics 

Proposed Action 
Market Value Effects 
Costs and Technical Information - The estimated construction expenditures associated with 
the Proposed Action and Action Alternatives are presented in Table 4.10-1. The ROW 
acquisition costs shown in Table 4.10-1 include the cost of acquiring easements from private 
owners, and the estimated lease revenue paid to BLM and ASLD. Therefore, all costs of the 
Project are captured in this analysis.  

Table 4.10-1 Construction Cost Estimates 

 

ROW 
ACQUISITION 

COST 
(MILLION $) 

CONSTRUCTION 
COST 

(MILLION $) 

LABOR/MATERIALS 
AND EQUIPMENT 

SPLIT (%) 
[ESTIMATED] 

Proposed Action 23.0 104 35/50/15 

Alternative 1 23.0 104 35/50/15 

Alternative 2 25.8 101 35/50/15 

Alternative 3 28.9 101 35/50/15 

Sub-alternative 23.0 104.35 35/50/15 

Source: APS 2011b 
 
The Proposed Action would result in a total construction cost of $104 million. ROW 
acquisition costs are estimated to be $23 million. The construction costs and ROW 
acquisition costs for Alternatives 2 and 3 differ from the Proposed Action because they (1) 
require fewer turning structures and (2) involve more private land. The Sub-alternative would 
cost approximately $350,000 more than the Proposed Action due to the addition of two 
turning structures.  

The duration of the construction period, schedule, and distribution of construction costs as 
shown in Table 4.10-1 are the same under all scenarios. An estimated 5 percent of 
construction costs occur in the first year, 20 percent in the second year, 50 percent in the 
third year, and 25 percent in the fourth year. On-the-ground construction activities (setting 
infrastructure and running wire) would be completed over 18 to 22 months. Design, materials 
ordering, and ROW acquisitions would commence prior to construction, thus extending the 
Project period to four years.  



 
4-94  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

Economic Impacts of Construction - Under the Proposed Action, a total of $104 million 
would be spent to build the transmission line, most of which would be spent in Maricopa 
County. The resultant economic impacts on Maricopa County for each year are shown in 
Table 4.10-2. 

The economic impacts of construction spending would occur over a four-year period, 
peaking in year 3. Approximately $5.2 million would be spent during the first year of the 
Project. The impacts of these expenditures include 36.5 direct jobs and 41.6 indirect and 
induced jobs in other businesses located in Maricopa County. Labor income (primarily wages 
and salaries) associated with these jobs is projected to total $4.2 million. Economic output for 
Maricopa County businesses would be $10.7 million during the first year. 

Table 4.10-2 Economic Impacts of Construction: 2013-2016 
 Employment  Labor Income* Output* 
Total Project Spending: $5,200,000 
Direct Effects 36.5 $2,162,257 $5,423,315 
Indirect Effects 14.9 $883,229 $2,030,651 
Induced Effects 26.7 $1,175,150 $3,280,230 
Total 2013 Effects 78.1 $4,220,636 $10,734,196 
 Employment Labor Income* Output* 
Total Project Spending: $20,800,000 
Direct Effects 145.9 $8,649,028 $21,693,2529 
Indirect Effects 59.6 $3,532,914 $8,122,602 
Induced Effects 106.9 $4,700,601 $13,120,921 
Total 2014 Effects 312.3 $16,882,544 $42,936,783 
 Employment Labor Income* Output* 
Total Project Spending: $52,000,000 
Direct Effects 364.7 $21,622,571 $54,233,148 
Indirect Effects 148.9 $8,832,286 $20,306,508 
Induced Effects 264.2 $11,751,503 $32,802,303 
Total 2015 Effects 780.9 $42,206,360 $107,341,958 
 Employment Labor Income* Output* 
Total Project Spending: $26,000,000 
Direct Effects 182.4 $10,811,286 $27,116,574 
Indirect Effects 74.5 $4,416,143 $10,153,254 
Induced Effects 133.6 $5,875,752 $16,401,151 
Total 2016 Effects 390.4 $21,103,108 $53,670,979 

                * Dollar estimates based upon 2011 values. 

The construction-related effects of the Proposed Action peak in 2015, when Project spending 
totals $52 million and supports nearly 781 workers in Maricopa County. This includes about 
365 workers directly affiliated with the Project and 416 jobs created through multiplier 
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effects of Project spending. Labor income would total $42.2 million in 2015 and economic 
output would increase by $107.3 million. The economic impacts begin to taper in 2016 and 
would end when the transmission line is completed.  

Given the size of the Maricopa County economy, the economic effects of construction would 
be beneficial, short-term, and minor. Although this analysis is a county-wide assessment of 
impacts, it is reasonable to assume that some of these temporary benefits could flow to 
communities within the Study Area. 

Economic Effects of Operations, Maintenance, and Decommissioning - After construction, a 
public safety patrol would be conducted for the Project each year. This annual patrol may be 
conducted from the air or ground depending on conditions and the existence of residential 
properties along the utility corridor. If completed by ground, it would take one patrolman 
approximately 8 to 16 hours to drive along the transmission line inspecting for hazards to the 
public. This patrolman is categorized as a Hotstick Lineman at $42 per hour (as of 2011). If 
patrolled by air, it would take one patrolman plus helicopter fees approximately two hours. 
This would require the same Hotstick Lineman wage plus $1,200 per hour for helicopter use. 

In addition to the annual patrol, there would be an extensive climbing inspection performed 
every seven years. This inspection would require one Hotstick Crew Foreman ($45 per hour), 
two Hotstick Lineman ($42 per hour, each person), and one apprentice ($36 per hour). This 
inspection consists of climbing or setting up with aerial equipment on every structure along 
the transmission line. All hardware is tightened and an extensive visual inspection would be 
performed. The crew is able to inspect approximately one mile of line per day. If repairs are 
needed, they would be addressed during this inspection.  

It is anticipated that the transmission line would be maintained by the current number of APS 
employees in Maricopa County. No additional personnel are anticipated to be needed for this 
Project at this time. Over time, the centerline access road may deteriorate due to weather 
conditions and to development of the area and there may be a need to perform minor dirt 
work (grading, filling) to enable the large equipment to move through the utility corridor. 
Frequency and cost to maintain access is variable depending on the condition of the access 
roads and frequency of repairs. No access maintenance cost estimates are included in the 
impact analysis.  

The economic effects of operating and maintaining the transmission line would be beneficial, 
negligible, and long-term. 

Effects on Developed Property Values and Undeveloped Land Values - The ROW for the 
Proposed Action would cross 4.4 miles of private property which is predominantly vacant 
and undeveloped (Section 4.7), but could be developed for residential or commercial 
purposes in the future.  

There are six planned developments within the Study Area that some portion of the ROW 
would cross. These include BSNF Commercial, Broadstone Ranch, Festival by Lyle 
Anderson, Saddleback Heights, Spurlock Ranch, and Warrick Properties. The acreages and 
proposed land use type of the acreages in each development that are within 200 feet of the 
ROW are shown in Table 4.10-3. A total of 160.2 acres of private land are within 200 feet of 
the ROW under the Proposed Action.  



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4-96 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment   October 2012 
 

Table 4.10-3 Affected Acreages by Land Use Types  

NUMBER AND 
TYPE OF 
ACRES 

BNSF 
COMMERCIAL 

BROADSTONE 
RANCH 

FESTIVAL BY 
LYLE 

ANDERSON 

SADDLEBACK 
HEIGHTS 

SPURLOCK 
RANCH 

WARRICK 
PROPERTIES 

Park/Open Space 0 0 25.7 0.6 0 0 

Golf Course 0 0 0 0 0 0 

Primary Roads 0 0 0 .0 0.6 0 

Industrial 7.3 0 0 0 0 0 

Commercial 0 5.0 0 0 2.5 0 

Mixed Use 0 0.2 0 0.5 0 0 

Residential 0 32.6 36.4 0 47.8 0.7 

Undefined 0 0 0 .19 0 0 

Total 7.3 37.8 62.1 1.3 50.8 0.7 
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Presently there are no residential structures within 200 feet of the ROW; therefore, the 
proximity and price effects on private residential structures which are discussed in 4.10.1.2 
do not apply under current conditions. The effects would be to undeveloped land. 

It is possible that the value of some portion of the lands shown in Table 4.10.3 could be 
negatively affected. The potential effects on undeveloped land values range from 0 to -5.0 
percent depending on location, available amenities, and current market conditions. The 
effects to land owners could be adverse, minor, and short-term. 

Effects on Property Taxes - Private land acquired for the Project would change land use 
patterns and could potentially affect the property taxes paid on this land. Under the Proposed 
Action and Action Alternatives 1, 2, and 3, APS would obtain easements for ROW on private 
land. For the lands acquired by the Project, the underlying land owner is responsible for 
paying any assessed property taxes for Project lands. 

The Proposed Action crosses 106.67 acres of private land with an estimated assessed 
valuation of $3.5 million. The estimated annual property tax revenue generated by these 
private properties is $289,151 (based on 2011 tax rates). Under the Proposed Action, the 
presence of a transmission line could negatively affect the assessed value of these lands. A 
decrease in assessed valuation could result in a decrease in tax revenue. 

Offsetting the potential loss of tax revenue would be property taxes paid by APS on the value 
of installed equipment on the land. According to APS, the tax revenue collected for 
infrastructure improvements is estimated to total $1,873,700 (based on 2011 tax rates), with 
the majority of these funds ($1,001,000) going to K-12 school districts. A breakdown of 
these totals by jurisdiction is provided in Table 4.10-4. The amount of tax revenue collected 
for infrastructure improvements is the same under all Action Alternatives. 

The net effect on property tax revenue, under current land uses of private properties located 
within 200 feet of the ROW is beneficial, major, and long-term. These benefits would accrue 
to taxing entities and the beneficiaries of those taxes. 
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Table 4.10-4 Estimated Annual Property Tax Revenues from Project Lands by 
Jurisdiction 

Jurisdiction Estimated Revenues 
(in dollars) 

Arizona  85,000 
Maricopa Community College  242,000 
Maricopa County  249,000 
Maricopa Special Districts   

Library 10,000  
Health Care 20,000  
Fire District Assistance 30,000  
West MEC 8,000  
Central Arizona Project 2,000  

Special District Total  70,000 
K-12 School Districts   

Deer Valley School District 219,000  
Peoria School District 379,000  
Morristown School District 135,000  
Wickenburg School District 268,000  

K-12 School District Total  1,001,000 
Cities   

Peoria 101,000  
Surprise 6,700  
Buckeye 81,000  

Cities Total  188,700 
TOTAL PROPERTY TAXES  1,835,700 

  Source: APS 2012 
 
Effects on State Trust Land Values and Revenues - State Trust lands are required for the 
Proposed Action and Action Alternatives. Characteristics of the State Trust land required for 
the Proposed Action and Action Alternatives are shown in Table 4.10-5.  

   Table 4.10-5 State Trust Land Characteristics 

 LENGTH1  
(MILES) 

ACREAGE  
(ACRES) 

VALUE  
($) 

Proposed Action 22.88 554.6 16,636,363 
Alternative 1 22.88 554.6 16,636,363 
Alternative 2 23.88 578.8 17,363,636 
Alternative 3 25.38 615.2 18,454,545 
Sub-alternative 22.88 554.6 16,636,363 

              Source: APS 2011a 
                     1 This distance represents the number of Project miles crossing State Trust land. 
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Under the Proposed Action, a total of 554.6 acres of State Trust land, currently valued at 
$16.6 million, would be required under the Proposed Action. These lands would be leased to 
APS and be unavailable for future development or sale. Offsetting the loss of future 
development would be the lease revenue that APS pays annually on State Trust lands to the 
ASLD. That amount has been estimated by APS and is included in the ROW acquisition 
costs presented in Table 4.10-1. The beneficiaries of revenue generated through leasing of 
State Trust lands are typically the common schools in the state. 

Effects on State Trust Land Grazing - The Proposed Action and Action Alternatives are 
located along an area with State Trust land sections that are leased for grazing activities and 
generate revenue for the State Land Trust. Under the Proposed Action, portions of seven 
allotments would be affected, with a permanent loss of four AUMS (Section 4.6). If grazing 
permit holders could not find alternative grazing options on State Trust land, the potential 
impact on grazing revenue for the State Land Trust would be an annual loss of $110.40 (at 
2011 lease rates). The beneficiaries of revenue generated by grazing activities are common 
schools in the state. 

Effects on Recreation - The Proposed Action route is located within a region of Arizona with 
two state parks and abundant open space, providing opportunities for recreational activities 
such as hiking and wildlife viewing. OHV recreation in the affected area occurs on land 
managed by BLM and is especially high at the Boulders Staging Area, a developed facility 
located partly within the Hieroglyphics RMZ.  

During construction, the Proposed Action may cause construction-related delays in access to 
public lands along SR 74 and temporarily limit access to some dispersed recreation for brief 
periods which could also limit access to OHV trails in the Hieroglyphics RMZ. Recreation 
access that does not depend on these access routes, such as hiking, would not be affected.  

The primary impact related to OHV recreational use would be decreased OHV trail access 
during short periods when construction limits access to existing trails. Routes used for 
construction access that are also used for recreation, such as BLM-designated OHV routes, 
would be temporarily closed, temporarily reducing some recreational access in certain areas 
(Section 4.9). If OHV recreationists choose not to recreate at other existing areas available 
for OHV use in Maricopa County during these short periods when access is limited to 
specific trails, and reduce the number of times they recreate, the beneficial economic impacts 
generated by recreation spending that are described in Section 3.10 could decline. The 
potential economic effects of recreation spending on the Maricopa County economy would 
be short-term, the magnitude of which cannot be determined. 

The effects of the Proposed Action on OHV recreation during the construction period would 
also be short-term as access to routes and trails would only be limited during the time 
construction occurs at specific sites. Most trails and routes would be reopened after 
construction at that particular site was complete. There is insufficient data to determine the 
number of OHV users that would forego recreating in the affected area; therefore, the 
magnitude of these short-terms effects cannot be estimated.  

Once the transmission line is installed, it could change the overall feeling of the area to OHV 
users who might decide to recreate less often in this specific area. In this case, the economic 
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impacts generated by recreation spending could decline (Section 3.10). This would be a 
long-term effect on the Maricopa County economy, the magnitude of which cannot be 
determined. 

Nonmarket Values  
Effects on Recreation Values - The ROW that would be used to make way for the 
transmission line provides many additional recreational benefits to local residents. The ROW 
can be used for hiking, biking, and all-terrain vehicles (Guichon and Blackwell 1986). The 
construction of a transmission line can allow greater recreational use of remote lands, which 
could attract property buyers and visitors willing to pay for access to the area (Public Service 
Commission of Wisconsin 2011). 

Recreation experiences could contribute to a person’s sense of well-being and overall quality 
of life. The utility corridor created by the construction of the transmission line could provide 
new recreation opportunities for area residents and visitors, providing paths for hiking, 
biking, and OHV use.  

In contrast, individuals seeking solitude and primitive recreation experiences would be 
adversely impacted by the views and noise during construction and by the change in 
landscape due to the presence of the transmission line.  

For all recreationists, the presence of a transmission line would be an obvious modification to 
the natural environment, affecting the recreation experience on lands immediately adjacent to 
the Project. After construction, visitation may not change, but the value of the visit may be 
different. Users who consistently recreate in this area may become accustomed to the 
presence of a transmission line, but the recreation experience, and the surplus value 
associated with that experience would be permanently altered (Section 4.9). For instance, a 
pooled sample of all types of OHV users, including all-terrain vehicles, dirt bikes, and dune 
buggies, showed that the average Arizona net economic value per OHV trip was $68 
(Silberman and Andereck 2006). Economic values could be negatively affected by 1.4 to 
2.25 percent per trip if access to public lands used for OHV is prohibited or limited for 
lengthy periods of time. 

Although it would not be authorized for public access, some level of OHV use would likely 
be inevitable on the centerline access road. This would result in an increased chance for user-
defined (unauthorized) trails in the surrounding area, a decrease in air quality due to 
increased dust, and damage to soils, vegetation, and wildlife habitat. An increase in user-
defined trails would conflict with the BLM's management strategy for the area and would 
create challenges for managing the natural resources and increase user-conflicts. This 
represents a long-term moderate impact to recreation resources of the area. 

Potentially, the Proposed Action could affect the quality of the recreation experience on 
BLM-managed public land that is in close proximity to, and used by future residents of 
communities that are adjacent to the Project, such as Saddleback Heights. 

Effects to Natural Amenities and Quality of Life - Natural amenities are goods and services 
provided by nature that bring value to human life, but typically lack market prices (e.g., 
wildlife habitat, scenic views). Natural amenities, such as access to public lands have been 
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shown to influence regional population distribution, employment, and growth. The draw of 
natural amenities is especially powerful in rural communities where population change and 
relocation of employers have been strongly related to the attractiveness as a place to live.  

The area north of SR 74 would qualify as an open space in a natural setting with very little 
development, and it is fairly highly valued by survey respondents from Maricopa County 
(Section 3.10). The Project would change that natural setting. Communities closest to the 
Project might feel that their current rural quality of life would be adversely affected with the 
presence of a transmission line.  

The construction of the transmission line under the Proposed Action would require the 
removal of some habitat for wildlife and special status species (including Category II and 
Category III Sonoran desert tortoise habitat), increase noise, cause a decline in air quality, 
and damage soils and vegetation. Some of these effects would be short-term and temporary, 
such as soil and vegetation degradation, noise, and air quality and have minor to moderate 
impacts that end when construction is complete. Other effects, such as the loss of Sonoran 
desert tortoise habitat and visual obstruction are long-term and permanent.  

Visual obstruction to scenic views caused by the transmission line would be permanent and 
could negatively affect the aesthetics of the surrounding area. Many residents of Vistancia, 
for example, were concerned that the transmission line would obscure their scenic views 
despite the fact that the transmission line would be located several miles from existing homes 
and barely visible. 

While the visual effects of the transmission line are section specific and range from weak to 
moderate, the presence of the transmission line would be a very discordant element in 
sections where it dominates the view, negatively affecting the “rural scenic expectation” 
which is important to area residents, commuters, and recreationists (Section 4.14). 

Current residents that would be closest to the Project might feel that their rural quality of life 
would be adversely affected with the presence of the transmission line and permanent loss of 
wildlife habitat. The changes in the natural amenities discussed above could permanently 
lessen the quality of life experience for some residents living in the Study Area. 

Health and Safety Concerns - Scientific studies exploring the connection between exposure 
to electromagnetic radiation emitted by transmission lines and health hazards are mixed. The 
1999 National Institute of Environmental Health Sciences expert group research assessed the 
health effects of exposure to the EMFs emitted from transmission lines and concluded that 
evidence is not sufficient to establish a definitive cause and effect relationship. The 
International Agency for Research on Cancer came to a similar conclusion (Kheifets 2001). 
However, for some residents in the Study Area, the potential health risks of exposure to 
EMFs, whether conclusive or not, remains a concern and affects their interest in properties 
near transmission lines. 

Some area homeowners in Vistancia mistakenly believed the Proposed Action and the Action 
Alternatives would place the transmission line very near their existing dwellings and 
expressed their health and safety concerns to BLM. However, under the Proposed Action, 
and all Action Alternatives the transmission line would be several miles distant from the 
existing Vistancia development. 
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Alternative 1: Proposed Action with Additional Corridor 
Market Values 
Economic Impacts of Construction - The construction costs associated with Alternative 1 are 
estimated to be $104 million, the same as the Proposed Action. The ROW acquisition cost of 
Alternative 1 as well as the construction duration and schedule would be the same as for the 
Proposed Action.  

The annual economic impacts on employment, labor income, and economic output in 
Maricopa County generated by construction spending in the county are the same as those 
shown in Table 4.10-2, and identified and discussed in the Proposed Action. 

Economic Effects of Operations, Maintenance, and Decommissioning - The operation and 
maintenance of the transmission line under Alternative 1 would be the same as the Proposed 
Action.  

Effects on Developed Property Values and Undeveloped Land Values - The ROW for 
Alternative 1 would cross 4.4 miles of private land which is predominantly vacant and 
undeveloped (Section 4.7). There are no private residences located within 200 feet of the 
transmission line under Alternative 1 and the ROWs under Alternative 1, cross portions of 
the same planned developments identified under the Proposed Action; therefore, the effects 
on property values under Alternative 1 would be the same as those described for the 
Proposed Action.  

Effects on Property Taxes - The effects on property taxes under Alternative 1 are the same as 
those for the Proposed Action because the acres of private land required in Alternative 1 are 
the same as those required in the Proposed Action.  

Effects on State Trust Land Value - The land value effects under Alternative 1 are the same 
as the Proposed Action because the number acres of State Trust land required in Alternative 
1 are the same as those required in the Proposed Action. 

Effects on State Trust Land Grazing - Alternative 1 would affect six grazing allotments 
resulting in the permanent loss of 4 AUMS. If grazing permit holders could not find 
alternative grazing options on State Trust land, the potential impact on grazing revenue for 
the State Land Trust would be an annual loss of $110.40 (at 2011 lease rates).  

Effects on Recreation - Alternative 1 would establish a multiuse utility corridor on BLM-
managed public land north and south of SR 74. BLM would be allowed to consider 
additional linear ROWs (such as utilities) within the corridor. Identifying effects to recreation 
and special designations that would result from future linear ROWs is beyond the scope of 
this analysis. Therefore, the impacts to recreation under Alternative 1 would be the same as 
those under the Proposed Action for the 200-foot ROW, but additional impacts could result 
from allowing other utilities to be developed within this 0.5-mile wide corridor. These effects 
are discussed in cumulative effects, Section 4.19. 
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Nonmarket Values 
Effects on Recreation Values - The nonmarket value effects to recreation under Alternative 1 
during construction and operation would be similar in nature to those under the Proposed 
Action. 

Effects to Natural Amenities and Quality of Life - Changes to natural amenities and quality 
of life under Alternative 1 are similar to those of the Proposed Action.  

Health and Safety Concerns - The health and safety concerns under Alternate 1 are the same 
as those identified under the Proposed Action. 

Alternative 2: ROW South of SR 74 
Market Values 
Economic Impacts of Construction - The construction costs associated with Alternative 2 are 
estimated to be $101 million, approximately $3 million less than the Proposed Action. 
Alternative 2 requires fewer turning structures which accounts for the difference in cost. The 
ROW acquisition costs under Alternative 2 are higher than the Proposed Action because 
more private land is required. 

The construction duration and schedule under Alternative 2 would be the same as the 
Proposed Action. The annual economic impacts on employment, labor income, and output in 
Maricopa County that would be generated by construction spending in the county are shown 
in Table 4.10-6. 

Similar to the Proposed Action, the economic effects of construction-related spending peak 
in 2015. A total of $50.5 million in construction-related spending would flow into the 
Maricopa County economy, creating 758 jobs, and generating almost $41 million in labor 
income and $104.2 million economic output. The impacts would end when the transmission 
line is completed in 2016.  

The economic impacts on Maricopa County resulting from the construction of the 
transmission line would be slightly less under Alternative 2 than under the Proposed Action 
because of lower construction costs. However, employment, labor income and economic 
output would still increase.  

Given the size of the Maricopa County economy, the economic effects of construction would 
be beneficial, short-term, and minor. Although this analysis is a county-wide assessment of 
impacts, it is reasonable to assume that some of these temporary benefits could flow to 
communities within the Study Area. 

Economic Effects of Operations, Maintenance, and Decommissioning - The operation and 
maintenance of the transmission line under Alternative 2 would be the same as the Proposed 
Action. Therefore, the economic effects would be the same as those identified in the 
Proposed Action. 
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Table 4.10-6 Economic Impacts of Construction: 2013-2016  
 Employment Labor Income* Output* 
Total Project Spending: $5,050,000 
Direct Effects 35.4 $2,099,884 $5,266,873 
Indirect Effects 14.5 $857,751 $1,972,074 
Induced Effects 25.9 $1,141,252 $3,185,608 
Total 2013 Effects 75.8 $4,098,887 $10,424,556 
 Employment Labor Income* Output* 
Total Project Spending: $20,200,000 
Direct Effects 141.7 $8,399,537 $21,067,492 
Indirect Effects 57.9 $3,431,003 $7,888,297 
Induced Effects 103.8 $4,565,007 $12,742,433 
Total 2014 Effects 303.3 $16,395,548 $41,698,222 
 Employment Labor Income* Output* 
Total Project Spending: $50,500,000 
Direct Effects 354.2 $20,998,843 $52,668,730 
Indirect Effects 144.6 $8,577,508 $19,720,743 
Induced Effects 259.5 $11,412,518 $31,856,082 
Total 2015 Effects 758.3 $40,988,869 $104,245,555 
 Employment Labor Income* Output* 
Total Project Spending: $25,250,000 
Direct Effects 177.1 $10,499,422 $26,334,365 
Indirect Effects 72.3 $4,288,754 $9,860,372 
Induced Effects 129.7 $5,706,259 $15,928,041 
Total 2016 Effects 379.2 $20,494,434 $52,122,778 

   * Dollar estimates based upon 2011 values. 
 
Effects on Developed Property Values and Undeveloped Land Values - The ROW for 
Alternative 2 would cross 7.6 miles of private property which is predominantly vacant and 
undeveloped (Section 4.6), but could be developed for residential or commercial purposes in 
the future. There are six planned developments within the Study Area that some portion of 
the 200-foot ROW would cross under Alternative 2. These developments are the same as 
those identified under the Proposed Action. The acreages and proposed land use types of 
those acreages are similar to the Proposed Action, with the exception of Saddleback Heights. 
Under Alternative 2, a total of 102.72 acres of land in the Saddleback Heights development 
would be located within 200 feet of the ROW. This includes 8.3 acres of land for community 
commercial use, 0.22 acres for mixed use, 58.14 acres for residential use and 36.06 acres for 
which no use has been yet defined. Under Alternative 2, a total of 261.5 acres of private land 
would be within 200 feet of the ROW. 
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At the present time, there are no residential structures located within 200 feet of the proposed 
transmission line. Therefore, the proximity and price effects on private residential structures 
which are discussed in 4.10.1.2 do not apply under current conditions. The effects would be 
to undeveloped land.  

It is possible that the value of some portion of the lands within 200 feet of the ROW could be 
negatively affected under Alternative 2. The potential effects on the undeveloped land values 
range from 0 to -5.0 percent depending on location, available amenities, and current market 
conditions.  

Effects on Property Taxes - Alternative 2 crosses 184.22 acres of private land. This property 
has an estimated assessed valuation of $7.57 million and generates an estimated $624,799 in 
property tax revenue annually (based on 2011 tax rates).  

The offsetting effects of these potential impacts are the same as those described under the 
Proposed Action. APS would pay a property tax on the value of installed equipment on the 
land totaling $1,835,700. Most of this revenue would flow to common schools in the state. 

Based on current land use, the net effect on property tax revenue under Alternative 2 would 
be beneficial, major, and long-term. These benefits would accrue to taxing entities and the 
beneficiaries of those taxes. 

Effects on State Trust Land Values and Revenues - A total of 578.8 acres of State Trust land 
would be required under Alternative 2. The value of this land is estimated to be almost $17.4 
million, slightly more than under than the Proposed Action. These lands would be leased to 
APS and removed from future development or sale.  

Offsetting the loss of future development would be the lease revenue that APS pays annually 
on State Trust lands to the ASLD. That amount has been estimated by APS and is included in 
the ROW acquisition costs for Alternative 2 shown in Table 4.10-1. The beneficiaries of 
revenue generated through leasing of State Trust lands are typically the common schools in 
the state. 

Effects on State Trust Land Grazing - Under Alternative 2, portions of six allotments would 
be affected, with a permanent loss of three AUMS (Section 4.6). If grazing permit holders 
could not find alternative options on State Trust land, the potential impact on grazing revenue 
for the State Land Trust would be a loss of $82.80 (at 2011 lease rates). Under Alternative 2, 
the effects to State Trust land grazing revenue would be negligible and long-term. 

Effects on Recreation - Under Alternative 2, the portion of the Study Area that receives the 
most OHV recreation would not be affected during the construction or operation phases of 
the Project. Less than one mile of two-track routes would be closed for short periods during 
construction which would limit OHV access into the Castle Hot Springs SRMA (Section 
4.9). The quality of the recreation experience on BLM-managed public land and access to 
trails from the Boulders Staging Area would remain unchanged. Likewise, there would be no 
impact on recreation spending, so the economic impacts generated by that spending would 
also remain unchanged. There would be no impact to Semi-Primitive Motorized or Roaded 
Natural ROS settings under Alternative 2. The impacts to OHV recreation under Alternative 
2 would be negligible. 
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Nonmarket Values 
Effects on Recreation Values - Alternative 2 involves less BLM-managed public land and the 
land that is affected is less heavily used than that under the Proposed Action. Under this 
alternative, the quality of the routes could change, but the OHV use levels of the affected 
lands are much lower than the OHV area north of SR 74. Therefore, the value of the 
recreation experience would remain less changed under Alternative 2 than under the 
Proposed Action. 

Effects to Natural Amenities and Quality of Life - The impacts to Natural amenities and 
quality of life under Alternative 2 would be similar in nature to those under the Proposed 
Action, with the exception of impacts to Sonoran desert habitat. There would be no Category 
II Sonoran desert tortoise habitat impacted under Alternative 2, only Category III habitat. 
Keeping this habitat safe could be viewed by some residents as a positive outcome. 

Health and Safety Concerns - The health and safety concerns under Alternative 2 are the 
same as those identified under the Proposed Action. 

Alternative 3: Carefree Highway Route 
Market Values 
Economic Impacts of Construction - The construction costs associated with Alternative 3 are 
estimated to be $101 million, approximately $3 million less than the Proposed Action. 
Alternative 3 requires fewer turning structures which accounts for the difference in cost. The 
ROW acquisition costs under Alternative 3 are $28.9 million or $5.9 million higher than 
Proposed Action because more private land is required. Alternative 3 also requires slightly 
more State Trust Land than the Proposed Action (25.4 acres), and significantly less BLM-
managed public land (72.7 acres). 

The construction duration and schedule under Alternative 3 would be the same as the 
Proposed Action. The annual economic impacts on employment, labor income, and economic 
output in Maricopa County generated by construction spending in the county are the same as 
those shown in Table 4.10-5. 

Economic Effects of Operations, Maintenance, and Decommissioning - The operation and 
maintenance of the transmission line under Alternative 3 would be the same as the Proposed 
Action. Therefore, the economic effects would be the same as those identified in the 
Proposed Action. 

Effects on Developed Property and Undeveloped Land Values - The ROW for Alternative 3 
crosses 9.3 miles of private land which is predominantly vacant and undeveloped (Section 
4.7). There are eight planned developments within the Study Area that some portion of the 
ROW would cross under Alternative 3. These include BSNF Commercial, Broadstone 
Ranch, Festival by Lyle Anderson, Lake Pleasant Heights, Saddleback Heights, Spurlock 
Ranch, Vistancia, and Warrick Properties. The acreages and proposed land use types of those 
acreages that would be affected in each development are shown in Table 4.10-7. A total of 
305.5 acres of private land are within 200 feet of the ROW under Alternative 3. 
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Table 4.10-7 Affected Acreages by Land Use Type 
NUMBER 

AND TYPE 
OF ACRES 

BNSF 
COMMERCIAL 

BROADSTONE 
RANCH 

FESTIVAL BY 
LYLE 

ANDERSON 

LAKE 
PLEASANT 
HEIGHTS 

SADDLEBACK 
HEIGHTS 

SPURLOCK 
RANCH VISTANCIA WARRICK 

PROPERTIES 

Park/Open 
Space 

0 0 25.7 18.85 1.9 0 7.4 0 

Golf Course 0 0 0 9.44 0 0 0 0 

Primary 
Roads 

0 0 0 0 0 0.6 0 0 

Industrial 7.3 0 0 0 0 0 0 0 

Commercial 0 5.0 0 0.05 2.3 2.5 3.8 0 

Mixed Use 0 0.2 0 0 0 0 0 0 

Residential 0 32.6 36.4 20.13 28.3 47.8 17.8 0.7 

Undefined 0 0 0 0.23 35.1 0 1.5 0 

Total 7.3 37.8 62.1 48.71 67.5 50.8 30.4 0.7 
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There are presently no residential structures that are located within 200 feet of the ROW 
under this alternative; therefore the proximity and price effects on private residential 
structures which are discussed in 4.10.1.2 do not apply under current conditions. The effects 
would be to undeveloped land. 

It is possible that the value of some portion of the lands shown in Table 4.10-7 could be 
negatively affected. The potential effects on undeveloped land values range from 0 to -5.0 
percent depending on location, available amenities, and current market conditions. 

The effects of changes in land value would be adverse, minor and short-term for the owners 
of these lands. 

Effects on Property Taxes - Alternative 3 crosses 255.43 acres of private land with an 
estimated assessed valuation of $11.0 million. These lands generate $909,151 million in 
property tax revenue (based on 2011 tax rates). The presence of the transmission line could 
negatively affect the assessed value of these lands. A decrease in assessed valuation might 
result in decrease tax revenue.  

The effects of a decrease in property tax revenue would be adverse, minor and short-term for 
the taxing entities and beneficiaries of those tax revenues. 

The offsetting effects of these potential impacts are the same as those described under the 
Proposed Action. APS would pay a property tax on the value of installed equipment on the 
land totaling $1,835,700. Most of this revenue would flow to common schools in the state. 

Based on current land use, the net effect on property tax revenue under Alternative 3 would 
be beneficial, major and long-term for the taxing entities and the recipients of tax revenue. 

Effects on State Trust Land Values and Revenues - A total of 615.2 acres of State Trust land 
would be required under Alternative 3. The value of this land is estimated to be $18.4 
million, slightly more than Proposed Action. These lands would be leased to APS and 
removed from future development or sale. This effect is adverse, minor, and long-term. 

Offsetting the loss of future development would be the lease revenue that APS pays annually 
on State Trust lands to ASLD. That amount has been estimated by APS and is included in the 
ROW acquisition cost estimates shown in Table 4.10-1. 
Effects on State Trust Land Grazing - Under Alternative 3, portions of six allotments would 
be affected, with a permanent loss of three AUMs (Section 4.6). If grazing permit holders 
could not find alternative options on State Trust land, the potential impact on grazing revenue 
for the State Land Trust would be a loss $82.80 (at 2011 lease rates). Under Alternative 3, the 
effects to State Trust land grazing revenue would be negligible and long-term. 

Effects on Recreation - Under Alternative 3, the impacts to recreation access would be lower 
than those described under the Proposed Action because the SRMA containing areas heavily 
used for OHV recreation would not be crossed. Fewer BLM-managed public lands would be 
affected under Alternative 3, so there would be no impact to some types of motorized and 
non-motorized recreation use.  
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Nonmarket Values 
Effects on Recreation Values - Under Alternative 3, the transmission line would not cross 
any of the areas heavily used for recreation. The line would be so far removed from SR 74 
that there would be little change in recreational access. Therefore, there would be few 
changes in recreational values under this alternative. Under Alternative 3, approximately 54 
acres planned for open space on private future developments would be crossed by the ROW. 
These acres may not be available for future recreation and the quality of the recreation 
experience would be changed by the presence of the transmission line. The effects could be 
long-term and adverse. The magnitude of these long-term effects cannot be determined. 

Effects to Natural Amenities and Quality of Life - The effects to natural amenities and 
quality of life under Alternative 3 would be similar to those described for the Proposed 
Action. However, Alternative 3 only crosses Category III Sonoran desert tortoise habitat. 
Under this alternative, there would no impact on Category II Sonoran desert tortoise habitat. 
Keeping this habitat safe could be viewed by some residents as a positive outcome.  

Health and Safety Concerns - The health and safety concerns under Alternate 3 are the same 
as those identified under the Proposed Action. 

State Trust Land Route Variation Sub-alternative 
The State Trust lands Route Variation Sub-alternative differs from the Proposed Action only 
along a four mile route along West Cloud Road and North 211th Avenue east of Circle City.  

Market Values 
Economic Impacts of Construction Spending - The construction costs associated with the 
Sub-alternative are estimated to be $104.35 million; approximately $350,000 more than the 
Proposed Action due to the addition of two turning structures. The ROW acquisition cost of 
the Sub-alternative as well as the construction duration and schedule would be the same as 
the Proposed Action. The annual economic impacts on employment, labor income, and 
economic output in Maricopa County generated by construction spending in the County are 
shown in Table 4.10-8. 

Similar to the Proposed Action, the economic impacts generated by construction-related 
spending are the largest in 2015, when project expenditures total almost $52.2 million. This 
level of spending would support almost 784 jobs in Maricopa County, provide $42.3 million 
in labor income for Maricopa County workers and generate $107.7 million in economic 
output for Maricopa County businesses. 

The total economic impacts to the county under the Sub-alternative are higher than the 
Proposed Action because the level of spending is higher. The economic impacts shown in 
Table 4.10-8 would end when the transmission line is complete.  

Given the size of the Maricopa County economy, the economic effects of construction would 
be beneficial, short-term and minor for residents, workers, and businesses located in the 
county. Although this analysis is a county-wide assessment of impacts, it is reasonable to 
assume that some of these temporary benefits could flow to communities within the Study 
Area. 
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Table 4.10-8 Economic Impacts of Construction, State Lands Route Variation  Sub-
alternative: 2013-2016 

 Employment Labor Income* Output* 
Total Project Spending: $5,220,000 
Direct Effects 36.6 $2,169,534 $5,441,566 
Indirect Effects 14.9 $886,201 $2,037,485 
Induced Effects 26.8 $1,179,105 $3,291,269 
Total 2013 Effects 78.3 $4,234,840 $10,770,320 
 Employment Labor Income* Output* 
Total Project Spending: $20,870,000 
Direct Effects 146.4 $8,678,136 $21,766,265 
Indirect Effects 59.8 $3,544,804 $8,149,939 
Induced Effects 107.2 $4,716,421 $13,165,078 
Total 2014 Effects 313.4 $16,939,360 $43,081,282 
 Employment Labor Income* Output* 
Total Project Spending: $52,180,000  
Direct Effects 365.9 $21,695,340 $54,415,663 
Indirect Effects 149.4 $8,862,010 $20,374,847 
Induced Effects 268.1 $11,791,052 $32,912,695 
Total 2015 Effects 783.5 $42,348,401 $107,703,205 
 Employment Labor Income* Output* 
Total Project Spending: $26,090,000 
Direct Effects 183.0 $10,847,670 $27,207,832 
Indirect Effects 74.7 $4,431,005 $10,187,423 
Induced Effects 134.1 $5,895,526 $16,456,347 
Total 2016 Effects 391.7 $21,174,200 $53,851,602 

                  * Dollar estimates based upon 2011 values. 
 

Economic Effects of Operations, Maintenance and Decommissioning - The operation and 
maintenance of the transmission line under the Sub-alternative would be the same as the 
Proposed Action. Therefore, the economic effects would be the same as those identified in 
the Proposed Action. 

Effects of Developed Property Values and Undeveloped Land Values - The Sub-alternative is 
located along an area comprised entirely of State Trust land sections that are leased for 
grazing activities.  

Under the Sub-alternative, there are three residences south of Cloud Road that would be 
within 200 feet of the transmission line. The value effects on these properties could range 
from -2.8 to -29 percent as discussed in Section 4.10.2.1. 
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In addition to the three residences identified above, approximately 3.6 acres of the BNSF 
Commercial development are located within 200 feet of the ROW under the Sub-alternative. 
It is possible that the value of some portion of these lands could be negatively impacted. The 
potential effects range from 0 to -5.0 percent depending on location, available amenities and 
current market conditions. 

The effects on residential property values and undeveloped land values would be adverse, 
minor and long-term for the property owners. 

Effects on Property Taxes - No private property is involved in the State Lands Route 
Variation Sub-alternative; however, if there is a decrease in the assessed valuation of 
property located within 200 feet of the ROW, property tax revenue could decline if the 
property values of houses located within 200 feet of the transmission also decline. The 
effects of a decline in assessed property valuation would be adverse, minor and short-term 
for the current property owners. A drop in property tax could be adverse, minor and short-
term for the taxing entity and the beneficiaries of those tax revenues. 

Effects on State Trust Land Values and Revenues - A total of 554.6 acres of State Trust land 
would be required under the Sub-alternative. The value of this land is estimated to be $16.6 
million. Both the Sub-alternative and the Primary Segments of the Proposed Action route 
cross State Trust lands exclusively. While there would be no change in the overall acreage of 
disturbance under the Sub-alternative route compared with the Proposed Action, the Sub-
alternative route leaves the subject block of State Trust land largely undivided and therefore 
potentially more valuable. The effect on State Trust land values and revenue under the Sub-
alternative could be beneficial, major and long-term for ASLD. 

Grazing Revenues - Under the Sub-alternative, one grazing allotment would be affected, 
resulting in the loss of less than one AUM. The annual loss of grazing revenue for the ASLD 
would be insignificant. The effects of the Sub-alternative to grazing revenue for ASLD 
would be negligible, and long-term.  

Effects on Recreation - While the State Trust lands are vacant and may be used for recreation 
at some unknown level, they are not currently managed or authorized for recreation uses; 
therefore, the Sub-alternative would not result in any impacts to recreation.  

Nonmarket Values 
Effects to Recreation Values - Since the Sub-alternative would not result in any impacts to 
recreation, there would be no effects to recreation values. 

Effects to Natural Amenities and Quality of Life - The effects to natural amenities and 
quality of life under the Sub-alternative are similar to those for the Proposed Action, but of a 
potentially higher intensity for property owners. A decline in property values of existing 
structures located within 200 feet of the transmission line could have an adverse effect on the 
quality of life for these property owners. This effect would be minor and short-term for these 
property owners. 

Under the Sub-alternative there would be no effects to Sonoran desert tortoise habitat. 
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Health and Safety Concerns - The health and safety concerns under the Sub-alternative are 
the same as those identified under the Proposed Action. 

Primary Segment Common to All Action Alternatives 
Impacts to all aspects of socioeconomics would be the same under the Primary Segment as 
the Proposed Action. 

4.10.2.3 Environmental Justice 

Impacts Common to All Action Alternatives 
Environmental justice impacts would be common to all Action Alternatives because the only 
potentially impacted EJ community is located southwest of US 60, within and immediately 
adjacent to the portion of the route that is common to all Action Alternatives. (See Section 
3.10.8 and Figure 3.10-1.) 

Potential Environmental and Adverse Health Impacts  
The EJ concerns for this Project, as expressed during the Economic Strategies Workshop, 
include property values, health issues that may be associated with EMFs, visual impacts, and 
other quality of life issues. A literature review of impacts from similar (transmission line) 
projects gave conflicting results as to the level of impacts and the distances from 
transmission lines over which impacts occur (URS 2012g). These included lines through both 
rural and developed areas. In general, the greatest impacts were within a few hundred feet of 
the lines and were reduced with distance from the line. The farthest distance from the lines at 
which the reviewed studies identified impacts was three miles (URS 2012g).  

Environmental Justice and NEPA 
“Goal 1” of the Department of Interior Environmental Justice Strategic Plan (DOI 1995b) is 
“The Department will involve minority and low-income communities as we make 
environmental decisions and assure public access to our environmental information.” 

In its EJ guidance under NEPA, CEQ (1997) states that agencies have an obligation under 
NEPA “to ensure effective public participation and access to information,” even to the extent 
of translating critical documents if necessary to make them accessible to populations with 
limited English language skills. CEQ also notes that where EJ communities are present, 
agencies should address significant and adverse impacts on those communities, and identify 
mitigation measures for those impacts. “Each Federal agency must provide opportunities for 
effective community participation in the NEPA process, including identifying potential 
effects and mitigation measures in consultation with affected communities and improving the 
accessibility of public meetings, crucial documents, and notices.” (CEQ 1997) 

Disproportionate Impact Analysis  
The criteria used to determine whether the Project may potentially result in impacts related to 
EJ is the assessment of whether the potential environmental impacts attributable to the 
Project would fall disproportionately on the low-income or minority populations.  
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As previously discussed in Section 3.10.8, one low-income population was identified at the 
census tract block group scale within the Study Area. The Project would cross approximately 
3.3 miles through this tract; however, the majority of the route would be situated on State 
Trust land, avoiding private lands in this tract, although there are some private parcels 
immediately adjacent to portions of the route within the census tract block.  

According to EPA’s Guidance, “it is important to understand where such communities are 
located and how the lives and livelihoods of the members of these communities may be 
impacted by the Project.” This is because “minority and low-income populations are likely to 
be dependent upon their surrounding environment (i.e., subsistence living), more susceptible 
to pollution and environmental degradation (e.g., reduced access to health care), and are 
often less mobile or transient than other populations.” (Totten et al. 1998) 

The EJ issues of concern from the Project involve aesthetic and economic impacts that would 
affect the EJ minority population census block group within the Study Area. Approximately 
8.5 percent of the overall Project would cross through this identified low-income population. 
This suggests that potential adverse impacts could be disproportionately high to the EJ 
minority populations as a result of this Project.  

4.10.2.4 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. 

The No Action Alternative would result in no socioeconomic or EJ impacts from 
construction activities and post-construction operational survey and maintenance activities 
that would have occurred in conjunction with the Proposed Action or Action Alternatives. 
However, APS is committed to construction of the transmission line, which could be 
accomplished exclusive of federally managed public lands. Under this situation, impacts to 
socioeconomics and EJ could be similar to those described for the Proposed Action and 
Action Alternatives. Should the route be longer or shorter than the Proposed Action or 
Action Alternative (resulting in different amounts of construction required), beneficial and 
adverse impacts may be increased or decreased. 

4.10.3 Mitigation and Residual Effects 

There is no mitigation proposed for socioeconomic resources, thus no residual effects are 
anticipated. 

Several mitigations are proposed to address EJ concerns and eliminate potential residual 
effects. They include: 

• At least one public meeting on the DEIS will be held at a time and location easily 
accessible to the identified EJ community, and this meeting will be well publicized 
using media that are prominent in the EJ community. 
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• The transmission line route through the EJ community will use public (state or 
federal) land to the extent possible to minimize direct impacts to the community. 

4.10.4 Unavoidable Adverse Impacts 

The potential loss in property values for individuals living within 200 feet of the transmission 
line would be an unavoidable adverse impact. 

4.11 SOILS 

4.11.1 Indicators and Methods 

Indicators used to assess potential impacts to soil resources include the following: 

• Acres of soil disturbance and acres to be reclaimed 

• Suitability of growth medium for reclamation 

4.11.2 Direct and Indirect Effects by Alternative 

4.11.2.1 Impacts Common to All Action Alternatives 

Construction 
The number (22) and type of soil units that would be impacted by the Proposed Action and 
all Action Alternatives between the Sun Valley Substation and 179th Avenue would be 
identical. Approximately 62 acres of the proposed ROW in this section would cross soil units 
identified as being Prime Farmland, if irrigated. High soil shrink/swell potential exists from 
essentially 235th Avenue east and south along the route to the Sun Valley Substation and 
immediately west of the Morgan Substation for approximately the first mile of all Action 
Alternative routes.  
Where practical, access within work areas would be via overland travel, with minimal to no 
grading where feasible in temporary work areas. Topsoil would not be salvaged from 
temporary work areas unless the areas are to be graded. If grading is required, topsoil would 
be salvaged for reuse during reclamation. Topsoil would typically be salvaged from areas of 
permanent disturbance. 

After construction activities, all work areas identified as temporary disturbance would be 
reclaimed and salvaged topsoil would be re-distributed. With the implementation of topsoil 
salvage and reuse practices, soil conservation measures, BMPs, and other proposed operating 
procedures, impacts to the temporarily disturbed acres of the soil resource would be site-
specific, temporary, and moderate. 

Physical Changes to Soil Resources 
Surface disturbance, including the removal of topsoil resources for replacement during 
reclamation, would result in direct impacts. Physical and chemical changes to the soil would 
be expected to be long-term and minor, and would occur as a result of topsoil salvage and 
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reclamation operations. Topsoil that is used to reclaim disturbed areas immediately after 
construction activities would begin to revert to more natural conditions.  

Direct physical impacts to soil resources include compaction and crushing of the topsoil by 
equipment during salvage, stockpiling, construction, and reclamation activities. Physical 
effects of soil compaction would be short-term, minor to moderate, and include reduced 
permeability and porosity, damage to microbiotic crusts, increased bulk density, decreased 
available water holding capacity, and increased erosion potential. Soil microorganisms such 
as bacteria and fungi, important in the decomposition of biological materials and the 
formation and improvement of soil, would be impacted. Natural processes, such as wind and 
water transport of soil particles from surrounding areas would continually inoculate the site 
with these microorganisms.  

Soil Productivity  
Soil productivity is defined as the capability of a soil for producing a specific plant under 
specific management (SCS (Soil Conservation Service 1986). Factors that influence soil 
productivity include climate, length of growing season, and soil characteristics such as 
texture, depth, and fertility. Impacts to the soil resource such as erosion and compaction can 
reduce soil productivity. Productivity of stockpiled topsoil would be directly affected by 
mixing of the soils during salvage operations. The incorporation of vegetative materials into 
the salvaged topsoil during stripping would increase the organic matter content of the topsoil 
material, helping to increase potential productivity. The mixing of soils characteristic of low 
productivity (i.e. high salt content, clayey texture, or high coarse fragment content) with soils 
characteristic of higher productivity (i.e. low salt content, loamy texture, or low coarse 
fragment content) may serve to dilute negative soil characteristics and potentially increase 
the production potential of the growth medium.  

Soil compaction can contribute to soil erosion and reduced soil productivity. Generally, soils 
in the Study Area characteristically have a high percentage of coarse fragments, which would 
provide moderate support for heavy equipment by reducing the amount of compression on 
the underlying soils. Productivity loss due to compaction influences would be negligible to 
minor. 

The total volume of growth medium available for reclamation activities would be salvaged 
from all disturbance areas, including permanently disturbed areas that would not be 
reclaimed, and would be expected to provide suitable depth to achieve adequate and uniform 
coverage for seedbed preparation and reclamation. The quality of these mixed salvage soils is 
likely to be similar to or slightly better than the characteristics of the individual soils prior to 
disturbance.  

Soil Loss/Erosion 
Soil erosion potential is determined based on physical soil characteristics, k-factor rating, and 
slope. Areas located on steep slopes are inherently susceptible to erosion. The majority of 
reclaimed areas for all Action Alternatives would incorporate a generally flat to gently sloped 
surface during regrading and reclamation activities. Potential for erosion would be increased 
on disturbed areas after soil salvage operations due to removal of the vegetative cover and 
the loss of surface soil structure. Erosion of growth medium after redistribution on re-graded 
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sites would also have a greater potential until the soil is stabilized by successful revegetation. 
Soil characteristics identified in Section 3.11 suggest that disturbed areas would experience 
low to moderate erosion potential either by wind or water. The wind erosion hazard is 
expected to be low to moderate due to the high percentage of coarse fragments throughout 
the soil profiles of many soils in the Study Area (SCS 1986). Windblown dust would result 
from the disturbance of fine-textured soils during construction and reclamation activities 
through the completion of the Project.  

The majority of the impacts to soil resources would be temporary, although the actual 
footprints of the structures and new access roads would result in permanent impacts to the 
soil resource, for those disturbances left unreclaimed. Cutting of trees and removal of 
vegetation may occur; however, where practicable, downed vegetation and undisturbed low 
vegetation would be left in place within the disturbance areas to serve as soil protection and 
erosion control. Vegetation would only be cleared to the extent necessary, minimizing 
impacts to soil resources. 

Operations, Maintenance, and Decommissioning 
Long-term operations and maintenance of the transmission line facilities may require access 
to the route via existing roads, and may result in temporary disturbance; however, this effect 
would be minor to negligible. The addition of the 230kV line at some point in the future 
would have negligible impacts, as established access roads and other permanent impacts 
would be used, similar if and when decommissioning activities occurred.  

4.11.2.2 Proposed Action  

Construction 
The Proposed Action would result in approximately 230 acres of temporary disturbance and 
108 acres of permanent disturbance. A total of 29 different soil map units shown in Figure 
3.11-1 would be crossed by the Proposed Action route. Of the 29 different soil units, 10 of 
them make up approximately 64 percent of the route, each of the 10 making up at least 5 
percent. Of these soil units, they all have a low to moderate rating of erosion potential and a 
poor reclamation suitability rating.  

Operations, Maintenance, and Decommissioning 
Impacts to soil resources, for operations, maintenance, and decommissioning activities would 
be as described in Section 4.11.2.1. 

4.11.2.3 Alternative 1: Proposed Action with Additional Corridor 

Construction 
Construction activities and impacts as described above in Sections 4.11.2.1 and 4.11.2.2 
would be the same for Alternative 1. Additionally, acres of temporary and permanent 
disturbance associated with Alternative 1 would also be the same as the Proposed Action.  

However, under this alternative, there would be a change in management of lands managed 
by the BLM, both north and south of SR 74. Co-location of future utilities within the 
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proposed additional corridor could impact additional soils resources located on these lands. 
However, any future projects would be subject to NEPA and other environmental review, 
therefore avoidance or mitigation would minimize additional impacts to soil resources. 

Operations, Maintenance, and Decommissioning 
Impacts to soil resources, for operations, maintenance, and decommissioning activities would 
be as described in Section 4.11.2.1. 

4.11.2.4 Alternative 2: ROW South of SR 74 

Construction 
Construction activities and associated impacts as described above in Section 4.11.2.1 would 
be similar to the Proposed Action under this alternative, but could be expanded to include 
many more acres due to the designation of a multiuse utility corridor south of SR 74 
(potential future development within an established multiuse utility corridor is addressed in 
Section 4.19). Alternative 2 would result in approximately 224 acres of temporary 
disturbance and 104 acres of permanent disturbance. A total of 30 different soil map units 
shown in Figure 3.11-1 would be crossed by the Alternative 2 route. Of the 30 different soil 
units, 11 of them make up approximately 68 percent of the route, each of the 11 making up at 
least 5 percent. Of these soil units, they all have a low to moderate rating of erosion potential 
and 10 of the 11 have a poor reclamation suitability rating, with one having a fair rating.  

In addition, under this alternative, there would be a change in management of lands managed 
by the BLM, by establishing a multiuse utility corridor on lands south of SR 74. Co-location 
of future utilities within the proposed additional corridor would impact additional soil 
resources located on these lands. However, any future projects would be subject to NEPA 
and other environmental review, therefore avoidance or mitigation would minimize 
additional impacts to soil resources. 

Operations, Maintenance, and Decommissioning 
Impacts to soil resources, for operations, maintenance, and decommissioning activities would 
be as described in Section 4.11.2.1. 

4.11.2.5 Alternative 3: Carefree Highway Route 

Construction 
Construction activities and associated impacts as described above in Section 4.11.2.1 would 
be similar to the Proposed Action under this alternative. Alternative 3 would result in 
approximately 229 acres of temporary disturbance and 108 acres of permanent disturbance. 
A total of 30 different soil map units shown in Figure 3.11-1 would be crossed by the 
Alternative 3 route. Of the 30 different soil units, 7 of them make up approximately 54 
percent of the route, each of the 7 making up at least 5 percent, with one of them (soil unit 
109 - Schenco-Rock outcrop complex) making up over 10 percent. Of these soil units, they 
all have a low to moderate rating of erosion potential and a poor reclamation suitability 
rating.  
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Operations, Maintenance, and Decommissioning 
Impacts to soil resources, for operations, maintenance, and decommissioning activities would 
be as described in Section 4.11.2.1. 

4.11.2.6 State Trust Land Route Variation Sub-alternative 

Sub-Alternative  
Construction 
The Sub-alternative route would cross a total of five different soil map units, with two of 
them comprising 77 percent of the ROW. Of these soil units, they all have a low to moderate 
rating of erosion potential and a poor to fair reclamation suitability rating. A portion of the 
ROW would cross one soil unit identified as being Prime Farmland, if irrigated. 

Operations, Maintenance, and Decommissioning 
Impacts to soil resources, for operations, maintenance, and decommissioning activities would 
be as described in Section 4.11.2.1. 

Primary Segment Common to All Action Alternatives  
Construction 
The Primary Segment would cross a total of six different soil map units, with three of them 
comprising 78 percent of the ROW, each of the three making up at least 20 percent. Of these 
soil units, they all have a low to moderate rating of erosion potential and a poor reclamation 
suitability rating. A portion of the ROW in this Primary Segment would cross one soil unit 
identified as being Prime Farmland, if irrigated. 

Operations, Maintenance, and Decommissioning 
Impacts to soil resources, for operations, maintenance, and decommissioning activities would 
be as described in Section 4.11.2.1. 

4.11.2.7 No Action Alternative  

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts to soil resources as described for the 
Proposed Action and Action Alternatives. However, APS is committed to construction of the 
transmission line, which could be accomplished exclusive of federally managed public lands. 
Under this situation, impacts to soil resources located on lands that are crossed or in the 
vicinity of the Project could occur. The degree of potential for impacts to these resources and 
the magnitude of those impacts would depend on the route selected. Should the route be 
longer or shorter than the Proposed Action or Action Alternatives (resulting in different 
amounts of ground disturbance), adverse impacts may be increased or decreased.  
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4.11.3 Mitigation and Residual Effects 

Soil Stabilization  
In order to minimize the potential for erosion, temporarily disturbed surfaces would be 
restored at or as near to the original contour of the land surface as possible. Water diversions 
would be constructed along the ROW, as needed, to control surface water and minimize soil 
erosion. Temporary construction access roads, not required for future maintenance access, 
would be restored after construction of the Project is complete. Areas of soil compaction, 
including temporary access roads, would be scarified as needed. Seeding would be used 
where appropriate to reestablish soil stability. 

Revegetation  
Appropriate site-specific seed mixes for revegetation would be used where conditions vary. 
Salvaged native plants would be used for revegetation, if appropriate, along with seeding 
using BLM-recommended and approved seed mixes. Preferably, seed would be planted 
during months identified as most preferable for revegetation success following construction. 
Seed would be planted as directed by appropriate land managing agency. 

Mitigation Practices 
Mitigation practices that would be employed as a part of this Project to ensure that the soil 
resources are protected and/or impacts minimized include the following: 

1. Vegetation would be cleared and the construction ROW would be graded only to the 
extent necessary. Vegetation within the ROW would be trampled or cut at or near the 
ground level. Except for the area to be excavated, the vegetative root system and 
subsurface soils would be left intact to the greatest extent practicable. This would 
help stabilize the soils within the ROW during construction. ROW boundaries would 
be clearly staked or flagged and no disturbance would be allowed beyond the limits. 

2. Design access roads to fit the terrain by avoiding unstable slopes and highly erodible 
conditions, to the extent practicable, to protect soils and prevent excessive erosion 
and sedimentation. These protective measures include, but are not limited to, mulch, 
tracking, matting, or slope length shortening. When soils are wet, construction, 
operation, and maintenance activities would be restricted so as to properly support 
construction or maintenance equipment (i.e., when heavy equipment creates ruts in 
excess of 4 inches deep over a distance of 100 feet or more in wet or saturated soils). 
Where the soil is deemed too wet, one or more of the following measures would 
apply: 

● Re-route all construction or maintenance activities around the wet areas so 
long as the route does not cross into sensitive resource areas.  

● If wet areas cannot be avoided, implement BMPs for use in these areas during 
construction and improvement of access roads, and their subsequent 
reclamation. This includes use of wide-track or balloon-tire vehicles and 
equipment, or other weight dispersing systems approved by the appropriate 
resource agencies. It also may include use of geotextile cushions, pre-
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fabricated equipment pads, and other materials to minimize damage to the 
substrate where determined necessary by resource specialists. 
 

Following the implementation of the mitigation measures, residual effects would include 
permanent changes to soils; however, the amount of affected acreage would be very small. 

4.11.4 Unavoidable Adverse Impacts  

Native soil conditions on disturbed areas would be lost due to the breakdown of soil 
structure, adverse effects to microorganisms, and discontinuation of natural soil 
development. 

4.12 TRANSPORTATION AND TRAFFIC 

4.12.1 Indicators and Methods 

The following indicators would demonstrate the effect of the Project on transportation and 
traffic within the Study Area: 

• Changes in traffic volume 

• Miles of access road that would be constructed or improved 

• Estimated percentage of access road that would be temporary versus permanent 

• Project elements that would occur in standard arrival/departure flight paths 
Table 4.12-1 describes the range of effects in terms of quality, magnitude, and duration 
resulting from the Project, specific to transportation and traffic. 

The analysis was performed by comparing existing traffic levels with amounts of 
construction-related traffic estimated by APS. The linear distances of proposed access road 
construction or improvement were also provided by APS and were analyzed against the 
existing road system to identify intersection improvement locations. 
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Table 4.12-1 Description of Transportation and Traffic Effects Levels 

ATTRIBUTE OF EFFECT DESCRIPTION RELATIVE TO TRANSPORTATION 
AND TRAFFIC RESOURCES 

Quality 
Beneficial An improvement of current transportation or traffic conditions. 

Adverse A degradation of current transportation or traffic conditions. 

Magnitude 

Negligible  A change in current transportation or traffic conditions that is too 
small to be physically measured using normal methods or 
perceptible to a human observer. There is no noticeable effect on 
the baseline setting. There are no required changes in management 
or utilization of the transportation system. 

Minor  A change in current transportation or traffic conditions that is just 
measurable with normal methods or barely perceptible to a human 
observer. The change may affect individuals or a small (<25%) 
portion of transportation system users but does not result in an 
effect to the overall user population, or the value or productivity of 
transportation or traffic. There are no required changes in 
management or utilization. 

Moderate An easily measurable change in current transportation or traffic 
conditions that is readily noticeable to a human observer. The 
change affects 25 to 75% of individuals or similar portion of users 
of a transportation system which may lead to an effect to the 
overall user population, or the value or productivity of 
transportation or traffic. There are some required changes in 
management or utilization. 

Major A large measurable change in current transportation or traffic 
conditions that is easily recognized by all human observers. The 
change affects more than 75% of individuals of a user population 
which leads to significant modification of the value or productivity 
transportation or traffic. There are profound or complete changes 
in management or utilization. An effect that is not in compliance 
with applicable regulatory standards or thresholds. 

Duration 
Short-term 10 years or less. 

Long-term More than 10 years. 

 



 
4-122  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

4.12.2 Direct and Indirect Effects by Alternative 

4.12.2.1 Impacts Common to All Action Alternatives 

Construction 
The majority of effects to transportation and traffic would occur during the estimated 22-
month construction phase of the Project. Construction would be performed in the following 
sequence of activities: pre-construction engineering surveys (months prior to construction); 
surveying and staking of the centerline; construction mobilization, construction of access 
roads; locating and establishing material and construction yards; installing foundations and 
anchors; assembling and erecting the structures; installing ground rods and counterpoise; 
installing conductors, shield wires, and fiber optic cables; commissioning the line; and 
cleanup and site reclamation. 

Under all Action Alternatives, various combinations of local arterial and collector roads 
would be required for continuous access as identified on Figure 4.12-1. Access roads would 
be necessary to provide access to the ROW for construction equipment, haul trucks, and to 
operation and maintenance workers (Figure 4.12-1). The majority of these access routes 
would utilize existing public streets, highways, private roads, and adjacent gravel/unsurfaced 
roads. If an existing road would not meet the service requirements for construction, it would 
be upgraded as necessary. A portion of the access routes shown on Figure 4.12-1 would 
require the development of a new road. A permanent, 14-foot wide access road would be 
constructed along the entire length of the ROW. All access roads would either be improved 
(as necessary) or developed to a width of 14 feet on straight sections and 16- to 20-foot width 
at curves to safely accommodate the construction traffic; however, for the purposes of this 
EIS, the disturbance analysis assumes a 14-foot width for access roads.  

In locations where a proposed access road intersects with either SR 74 or US 60, turnouts or 
acceleration/deceleration lanes would be constructed as required by the ADOT. These 
locations, dependent upon the Action Alternative, are shown on Figure 4.12-1. In locations 
where there is a transition from a paved to an unpaved surface, track-outs would be installed. 
A track-out is a steel or gravel pad that captures sediment from construction equipment, so it 
doesn't affect the paved roadway. These track-outs would be located at proposed access road 
points along SR 74, 211th

 Avenue, US 60, Patton Road, and at one access point leading into 
Alternative 3 (Carefree Highway Route). 

In general, all construction access roads developed/improved outside the transmission line 
ROW would be reclaimed at least back to their original, pre-disturbance condition. 
Therefore, these access roads would be considered temporary, especially because some of the 
proposed access roads outside the ROW are already trails and/or two-track unsurfaced roads.  
All construction access roads developed/improved inside the transmission line ROW would 
not be reclaimed and therefore would be considered permanent, since they would be used for 
future maintenance activities and when the 230kV line is installed. However, unpaved access 
roads within the ROW would be allowed to naturally revegetate and Arizona crossings (also 
known as fords) would be installed at drainages/wash crossings. Applicable ADOT BMPs 
would be implemented to control erosion and provide stabilization. 
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The location of all proposed access roads would be further refined and specified once the 
Project is approved, the final route selected, and detailed engineering is actually prepared. 
This detailed information would be thoroughly described in the Implementation POD that 
would be finalized once the EIS is finalized and the ROD is issued. 

Traffic may become heavier or impeded due to the presence of additional construction-
related traffic on the access routes. This effect on traffic would not occur in any one location 
for the entire 22-month construction phase, but would move with the progress of 
construction. Most of the increase in traffic volume would be observable on roads between 
staging areas and the ROW. This effect would be short-term (22 months). 

Operations, Maintenance, and Decommissioning 
For any of the Action Alternatives, routine operations and maintenance activities would 
typically be conducted annually, or as required, by using fixed-wing aircraft, helicopters, 
ground vehicles (4x4 trucks or 4x4 All-Terrain Vehicles (ATVs), or on foot in accordance 
with APS’ established policies and procedures for transmission line inspection and 
maintenance. Existing access roads would likely be adequate for the majority of these 
activities. The majority of these impacts would range from negligible to minor. 

However, the transmission line would be constructed approximately 0.33 mile east of a 
private airstrip (Thunder Ridge Airpark). This is a private facility that serves nine residential 
homes. Because it is a private facility, the FAA does not have jurisdiction or regulatory 
authority over this facility. The facility hosts annual fly-in activities that regularly average 20 
to 25 planes. The transmission line, once constructed, would run roughly parallel to the 
single landing strip and would represent an air hazard if an aircraft approached from the east 
or overflew the airstrip on a westerly approach. This represents a major, long-term adverse 
effect to this private air facility. See Section 4.12.3 for mitigation addressing this effect. 

4.12.2.2 Proposed Action 

Construction 
There would be a total of approximately 9.5 miles of temporary access roads 
constructed/improved outside of the ROW. There would be 38 miles of permanent, access 
road constructed approximately parallel and/or along the centerline of the ROW. Eight access 
road intersections with SR 74/US 60 would require upgrades to safely accommodate 
construction vehicles entering these roadways from access roads and eight track-outs would 
be constructed to reduce the amount of sediment that would be deposited on SR 74 and US 
60 during construction. 

Construction-related traffic would vary according to the phase of the construction, and would 
move with the progress of the construction. The Proposed Action is expected to generate 
21,712 vehicle trips within the Study Area during the 22-month construction period. These 
trips would all occur on SR 74 (10,856 total trips) and US 60 (10,856 total trips). The 
greatest increase in traffic would occur during the conductoring phase of construction; 32 
construction-related vehicle trips per day would occur on SR 74 and US 60 for 80 days. This 
represents less than one percent increase in daily traffic on these two roadways that while 
measurable is unlikely to be noticed by other motorists. Therefore, the increase in traffic due 
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to construction represents a minor, short-term adverse effect related to the Proposed Action. 
Table 4.12-2 provides a summary of the estimated number of daily trips on SR 74 and US 60 
during each phase of construction.  

Table 4.12-2 Effect of Construction Traffic on Existing Annual Average Daily Traffic 
CONSTRUCTION 

PHASE 
(# OF ESTIMATED 

WORK DAYS) 

ROADWAY 

2009 AADT 
(MINIMUM - 
MAXIMUM 

# VEHICLES) 

CONSTRUCTION 
VEHICLE TRIPS 

PER DAY1 

PERCENT 
INCREASE OF 

MINIMUM 
AADT 

PERCENT 
INCREASE OF 

MAXIMUM 
AADT 

Access Road 
Construction/Pad 
Preparation 
(80 days) 

SR 74 5,500 - 5,700 4 <1 <1 

US 60  9,300 - 22,500 4 <1 <1 

Survey 
(40 days) 

SR 74 5,500 - 5,700 4 <1 <1 
US 60  9,300 - 22,500 4 <1 <1 

Hole Digging/ 
Foundation Installation 
(200 days) 

SR 74 5,500 - 5,700 20 <1 <1 

US 60  9,300 - 22,500 20 <1 <1 

Structure Haul and 
Erection 
(144 days) 

SR 74 5,500 - 5,700 24 <1 <1 

US 60  9,300 - 22,500 24 <1 <1 

Conductoring 
(80 days) 

SR 74 5,500 - 5,700 32 <1 <1 
US 60  9,300 - 22,500 32 <1 <1 

Cleanup 
(40 days) 

SR 74 5,500 - 5,700 6 <1 <1 
US 60  9,300 - 22,500 6 <1 <1 

Reclamation 
(40 days) 

SR 74 5,500 - 5,700 3 <1 <1 

US 60  9,300 - 22,500 3 <1 <1 
1 Does not include mobilization/demobilization of vehicles that typically stay on site. 
Source: T. Strow, MAG, Personal Communication July 25, 2012 
 
Aside from construction-related traffic increases, the Proposed Action would directly affect 
SR 74 and US 60 by construction vehicles turning onto and off these roadways. Construction 
vehicles would be entering these roadways at eight different locations, but the intersections 
would be improved with acceleration/deceleration lanes to meet safety requirements. For 
some phases, such as hole digging/foundation installation, structure haul and erection and 
conductoring, there could be 20 to 32 such events each day on SR 74 and US 60. There 
would be a noticeable effect to traffic and motorists at these locations during these 
construction phases that would be moderate, short-term (approximately 424 days), and 
adverse. 

Construction impacts associated with air or rail transportation and traffic issues are not 
anticipated. Under the Proposed Action, the transmission line would be constructed adjacent 
to, but not within, the LAFB Auxiliary Field #1 APZ. The ACC-certificated route does 
encompass the northwestern-most end of this zone. Construction activities would not block 
the railroad tracks, and guard structures would be erected over railroad tracks during wire 
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installation. The construction access onto US 60 would occur south of the roadway and 
would not involve crossing the BNSF railroad tracks. 

Operations, Maintenance, and Decommissioning 
Impacts associated with operations, maintenance, and decommissioning would be similar to 
those already described above in Section 4.12.2.1. 

4.12.2.3 Alternative 1: Proposed Action with Additional Corridor 

Construction 
The effects to transportation and traffic under Alternative 1 would be the same as those under 
the Proposed Action.  

Operations, Maintenance, and Decommissioning 
The effects to transportation and traffic under Alternative 1 would be the same as those under 
the Proposed Action. 

4.12.2.4 Alternative 2: ROW South of SR 74 

Construction 
There would be a total of 8.5 miles of temporary access roads constructed/improved outside 
of the ROW under Alternative 2. This represents a moderate, short-term (22-month) effect to 
transportation within the Study Area. There would be 37 miles of permanent, unimproved 
access road constructed along the centerline of the ROW. Nine intersections with SR 74/US 
60 would require upgrades and 12 track-outs would be constructed. 

With the above differences, the effects to transportation and traffic under Alternative 2 would 
be similar to those under the Proposed Action. 

Operations, Maintenance, and Decommissioning 
The effects to transportation and traffic under Alternative 2 would be the same as those under 
the Proposed Action. 

4.12.2.5 Alternative 3: Carefree Highway Route 

Construction 
There would be a total of 9.0 miles of temporary access roads constructed/improved outside 
of the ROW under Alternative 3. This represents a moderate, short-term (22-month) effect to 
transportation within the Study Area. There would be 38 miles of permanent, unimproved 
access road constructed along the centerline of the ROW. Only one intersection with US 60 
would require upgrade and potentially up to three track-outs would be constructed. 

With the above differences, the effects to transportation and traffic under Alternative 3 would 
be similar to those under the Proposed Action. 



 
4-126  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

Operations, Maintenance, and Decommissioning 
The effects to transportation and traffic under Alternative 3 would be the same as those under 
the Proposed Action. 

4.12.2.6 State Lands Route Variation Sub-alternative 

Sub-alternative 
Construction 
The effects to transportation and traffic under this Sub-alternative would be the same as those 
under the Proposed Action and all Action alternatives.  
Operations, Maintenance, and Decommissioning 
No additional direct impacts to transportation and traffic would occur during operations, 
maintenance, and decommissioning. 

Primary Segment Common to All Action Alternatives 
Construction 
Under the Primary Segment, impacts to transportation and traffic would be the same as 
described for the Proposed Action. 

Operations, Maintenance, and Decommissioning 
No additional direct impacts to transportation and traffic would occur during operations, 
maintenance, and decommissioning. 

4.12.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts to transportation and traffic as 
described for the Proposed Action and Action Alternatives. However, APS is committed to 
construction of the transmission line, which could be accomplished exclusive of federally 
managed public lands. Under this situation, impacts to transportation and traffic on lands that 
are crossed or in the vicinity of the Project could occur. The degree of potential for impacts 
to these resources and the magnitude of those impacts would depend on the route selected. 

4.12.3 Mitigation and Residual Effects 

To mitigate the effect of the proximity of the transmission line to the Thunder Ridge Airpark, 
the transmission lines and structures adjacent to the single airstrip would be marked with 
spherical markers and lighting as directed in FAA Advisory Circular AC 70/7460-1K 
(Obstruction Marking and Lighting) (FAA 2007). 

Following the implementation of the mitigation measures, the transmission line, spherical 
markers, and lighting would represent a residual effect from the Project.  



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4-127   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 

 

4.12.4 Unavoidable Adverse Impacts 

Under the Proposed Action and all Action Alternatives, the transmission line would run 
within 0.33 mile of the Thunder Ridge Airpark private airstrip and would represent an air 
hazard if an aircraft approached from the east or overflew the airstrip on a westerly approach. 
This represents an unavoidable adverse effect to this private air facility. Implemented 
mitigation measures would reduce overall impacts.  

4.13 VEGETATION RESOURCES, INCLUDING NOXIOUS AND 
INVASIVE WEEDS AND SPECIAL STATUS PLANTS 

4.13.1 Indicators and Methods 

4.13.1.1 Indicators 

The following indicators were determined to measure impacts to vegetation resources: 

Vegetation Communities 
• Potential disturbance to each vegetation community 

Special Status Species 
• Suitable habitat disturbance 

• Occurrence in the Study Area 

Invasive and Noxious Plants 
• Proximity to known noxious or invasive weed invasions 

4.13.1.2 Impact Levels 

The following impact magnitude levels were defined for vegetation resources (Table 4.13-1). 

Table 4.13-1 Description of Effect Magnitude Criteria with regard to Vegetation 
Resources 

ATTRIBUTE OF EFFECT DESCRIPTION 

Magnitude (Intensity) Negligible  

Vegetation: The changes to vegetation community composition would 
not be able to be meaningfully measured or evaluated by a trained 
observer. 
Special Status Species: The changes to special status species 
individuals would not be able to be meaningfully measured or 
evaluated by a trained observer. 
Invasive and Noxious Plants: There would be no measurable increase 
in invasive and noxious plants. 
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ATTRIBUTE OF EFFECT DESCRIPTION 

Magnitude (Intensity) 

Minor  

Vegetation: The changes to vegetation community composition would 
be detectable on the scale of the local communities within and 
immediately adjacent to the ROW. There would be no change to the 
value or productivity of the local community. 
Special Status Species: There would be a small, but detectable effect to 
habitat amount/quality or to individuals of a species that would be 
noticeable primarily on the scale of individuals in a localized area. 
There would be no effect on the viability of local populations or 
habitat capability. 
Invasive and Noxious Plants: The increase in invasive and noxious 
plants would be detectable in one or a few localized areas (within or 
immediately adjacent to the ROW) and would be manageable. 

Moderate 

Vegetation: The changes to vegetation community composition would 
be easily measurable on a local scale and may impact the value or 
productivity of local vegetation communities. 
Special Status Species: There would be an effect to habitat 
amount/quality or to individuals of a species that would be clearly 
detectable and sufficient to cause effects on a local population scale. 
Effects may be a reduction in population numbers, density, or habitat 
capability that may reduce the species' existing distribution in the 
Project Area. 
Invasive and Noxious Plants: The increase in invasive and noxious 
plants would be such that new or existing infestations would spread 
beyond the ROW and may be more difficult to manage. 

Major 

Vegetation: The changes to vegetation community composition would 
impact the value or productivity of local vegetation communities. 
Special Status Species: There would be an effect to habitat 
amount/quality or to individuals or a species that would have a 
substantial, highly noticeable influence on the local population and 
may affect the regional population. The effect is likely to reduce local 
population numbers, density, or habitat capability to the point that the 
species distribution within the Project Area would be substantially 
reduced if not eliminated, such that the population would not likely 
return to a sustainable level. 
Invasive and Noxious Plants: The increase in invasive and noxious 
plants would be such that unmanageable infestations would spread 
beyond the ROW. 

Duration 

Temporary Short-lived (i.e., during construction). 

Short-term 10 years or less. 

Long-term More than 10 years. 
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4.13.2 Direct and Indirect Effects by Alternative 

4.13.2.1 Impacts Common to All Action Alternatives 

Construction 
Vegetation Communities 
Clearing and grading activities associated with construction would either trample or clear 
vegetation within all temporary use areas. It is anticipated that selective clearing would be 
performed only when necessary, and various precautions would be taken to minimize ground 
disturbance and impacts to vegetation (see Section 4.13.3). 

Desert vegetation is slow to recover following disturbance (USGS 1999; Hessing and 
Johnson 1982; Wallace et al. 1981). Disturbance causes physical, hydrologic, chemical, and 
biological changes to the ground that make conditions less favorable for desert plants to 
establish, as the loss of vegetation usually means a loss of protective soil crusts and soil 
organisms that promote organic growth (USGS 1999). Even if vegetation is not removed, 
compaction of soils from overland travel causes increased wind and water erosion and 
decreased water infiltration into the soil, which limits the amount of water available to 
seedlings or recovering plants.  

Succession can occur in deserts, and generally progresses from short- to long-lived species 
(Abella 2010). Annual species, which are major components of both young and old desert 
communities, rebound rapidly after disturbance (Abella 2010). In general, one can expect 
some kind of perennial cover to re-establish within 100 years. However, at least 100 years is 
expected for communities of perennial, long-lived plants (e.g., creosote bush) to re-establish, 
and possibly a minimum of several hundred years for the recovery of severely disturbed areas 
(USGS 1999). All disturbance to vegetation communities within and adjacent to the ROW 
would be long-term. 

The Proposed Action and all Action Alternatives contain a very similar amount of 
(estimated) temporary and permanent disturbance. The two main vegetation types within the 
ROWs, creosote-white bursage desert scrub and Sonoran paloverde mixed cacti desert scrub, 
are also similarly distributed. Creosote-white bursage desert scrub occurs mainly west of US 
60, where the Proposed Action and Action Alternative routes follow the same alignment, and 
Sonoran paloverde mixed cacti desert scrub occurs mainly east of US 60. The adverse 
impacts under all Action Alternatives from disturbance of both desert scrub vegetation types 
would be long-term and minor, because the removal of this vegetation would only be 
measurable on the scale of local communities immediately adjacent to the ROW. 

Riparian habitats (Riparian Mesquite Bosque and Riparian Desert Shrubland) within the 
ROW would be avoided and would not be disturbed by construction activities unless 
absolutely necessary.  

Special Status Species 
The crushing or removal of special status plant individuals would impact individual plants as 
well as reduce local population sizes if the species is common. Many SRA native plants were 
found throughout or in large parts of the Study Area. Pre-construction surveys would locate 
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special status plant individuals in the construction zone and any that cannot be avoided would 
be relocated/transplanted. However, relocated/transplanted individuals may not establish if 
re-planted. Large numbers of individuals would likely be removed permanently. In addition, 
suitable habitat for these species would be lost within the ROW as the ground is disturbed. 
Impacts would be moderate and long-term for most SRA species, including saguaro, 
teddybear cholla, straw-topped cholla, tree cholla, Engelmann’s hedgehog cactus, California 
barrel cactus, ocotillo, and yellow-spine prickly pear. Impacts would be moderate because 
these species are common in the Study Area (particularly within paloverde scrub habitat east 
of US 60) and local population distributions may be adversely affected due to the number of 
individuals removed.  

Hohokam agave, a Sensitive species that has shown declines, would be adversely affected at 
the population scale by a loss of individuals. A biological monitor onsite would ensure that 
Hohokam agave individuals would be avoided. However, river terraces (suitable habitat) may 
be disturbed under any Action Alternative. If individuals are present, the loss of suitable 
habitat in the occupied area would be moderate and long-term. 

Bigelow’s onion, a SRA species that may occur around the Agua Fria River, would be 
avoided if possible, or salvaged. Suitable habitat would be disturbed, thus a loss of suitable 
habitat would occur under all Action Alternatives. These impacts would be long-term and 
minor, because only habitat in the local area (immediately surrounding the Agua Fria River) 
would be affected. 

Invasive and Noxious Plant Species 
The likelihood of invasive and noxious species introduction differs for each invasive and 
noxious species. In general, invasive and noxious weeds reproduce by seed and are spread 
rapidly and effectively by animal vectors, vehicles, wind, water, or physical movement (such 
as Russian thistle). Several invasive and noxious plant species were observed in the Study 
Area, within roadways, disturbed areas, and in ditches and drainages. If noxious weeds are 
already present at a site, disturbing the plants would likely facilitate the physical spread of 
seeds, and disturbing adjacent ground would open up space for new individuals to invade. 
Thus, any surface-disturbing activity in the vicinity of invasive or noxious plant species 
increases the potential for further spread and establishment of those species. Impacts from 
invasive and noxious plant species under any Action Alternative would be short-term and 
minor, considering mitigation measures outlined in Section 4.13.3.  

Several invasive and noxious plants were observed in the Study Area that are responsible for 
changing fire regimes in the region, including cheatgrass, red brome, and Bermuda grass. As 
these species spread, fuel loading occurs and results in increased fire incidence within areas 
that historically have not burned frequently, and that contain native species without fire-
resistant characteristics. Saguaro, for example, is readily killed by fire and rarely re-sprouts 
(Abella 2010). Any surface disturbing activity in the vicinity of these species would run the 
risk of spreading these species further as well as increasing the associated fire danger. Any 
substantial spread of these fire-prone invasive species as a result of the Proposed Action or 
Action Alternatives would be long-term and moderate. 
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Operations, Maintenance, and Decommissioning 
Vegetation Communities 
APS would keep necessary work areas around all structures clear of vegetation and would 
limit the height of vegetation along the ROW. A buffer of permanent disturbance would be 
established around all transmission line structures to facilitate inspection and maintenance. 
All woody vegetation, including shrubs and trees, would be cut down and treated with 
herbicides underneath each structure and 40 feet out from the foot of each structure. An area 
approximately 0.2-acre in size surrounding each monopole (other types of structures may 
require more disturbance) would be permanently disturbed and would not return to a natural 
condition as long as the structure is in place. Major vegetation species that would be removed 
include palo verde (Cercidium spp. and Parkinsonian ssp.), mesquite (Prosopsis ssp.), acacia 
(Acacia spp.), desert ironwood (Olneya tesota), saguaro cactus (Carnegiea gigantean), and 
tamarisk (Tamarix spp.). The removal of these species within the ROWs would be long-term 
and minor. 

Vegetation maintenance (i.e., pruning) would be conducted as needed (usually every 5-10 
years) to provide adequate electrical clearance. Pruning (following IVM based on ANSI 
A300 Part 1-2001) involves selectively controlling tall-growing vegetation while preserving 
low-growing herbaceous and woody plant communities. This is done year-round and may 
involve mechanized equipment, herbicide application, trucks, OHVs, chainsaws, or heavy 
equipment. Typically this work requires two to six workers accessing the area and is 
completed in one to two working days. The desired outcome of IVM is lush and stable 
communities of low shrubs/grasses/forbs that do not interfere with overhead transmission 
lines, pose a fire hazard, or hamper access, and that resist the invasion of tall-growing trees. 
The border zone within the remainder of the ROW is managed to establish small trees and 
tall shrubs that do not have the potential to block access, strike the electric facilities, or 
contribute to fuel loading. Pruning would have negligible impacts on vegetation 
communities. 

Annual inspections outside of vegetation maintenance may be conducted using ground 
vehicles or on foot, and would have negligible effects to vegetation communities. When 
access is required for routine maintenance and repairs, the same precautions and procedures 
used during construction would be used to minimize ground disturbance and vegetation 
impacts. Routine maintenance activities typically do not include ground disturbance, as they 
are conducted by relatively small crews using minimum equipment, and over a few hours to a 
few days time. There would be no new roads or access routes required for vegetation 
maintenance. 

If emergency maintenance is required, all efforts would be made to protect the environment. 
Emergency vegetation maintenance would be required if vegetation is arcing to the line, has 
caused a power fault, is burning from contact or arcing with the line, or when all portions of 
the tree are in contact with the line from falling or growing into the wires. There emergencies 
are rare considering routine vegetation maintenance. Other vegetation hazards that would 
require more frequent maintenance (more than once every 5-10 years, on average) include 
the presence of a live or dead standing tree predisposed to falling on electric facilities, a 
branch close enough to the power line that it poses a public health hazard, or any live or dead 
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tree that poses a future threat (within one year) to the electric facilities. Emergency 
maintenance would have long-term and minor impacts on vegetation communities. 

Special Status Species 
Special status species plants discovered through on-site monitoring work would not be 
affected by operations or maintenance activities. Any special status species present in work 
areas during construction would be avoided or salvaged, thus any salvaged plants would be 
re-planted following construction in temporary work areas and would be present during 
operations and maintenance activities, which would not affect plant establishment success.  

Emergency maintenance activities may impact salvaged special status plants because the 
time-sensitive nature of activities may not allow for avoidance and plants may be trampled. 
These impacts would be long-term and minor because only plants in the immediate area 
would be affected. 

Saguaros (a SRA; see Section 3.13.3) would not be treated with herbicides as part of routine 
vegetation management; however, saguaros within the permanent disturbance areas or that 
pose a hazard to the line or block access would be removed. 

Invasive and Noxious Plant Species 
The spread of invasive and noxious plant species is unlikely during operations and 
maintenance, as new disturbance would not occur and small crews would be used over short 
periods (and may not involve overland travel). The likelihood of invasive and noxious plants 
spreading following decommissioning would be similar to that following construction within 
temporary work zones. Re-vegetation would involve reseeding disturbed areas with native 
plants and weed-free seed as certified by the ADA. 

4.13.2.2 Proposed Action 

Impacts to vegetation communities, special status species, and invasive and noxious plant 
species for construction plus operations, maintenance, and decommissioning activities would 
be as described in Section 4.13.2.1. 

4.13.2.3 Alternative 1: Proposed Action with Additional Corridor 

Impacts to vegetation communities, special status species, and invasive and noxious plant 
species for construction plus operations, maintenance, and decommissioning activities would 
be as described in Section 4.13.2.1. In addition, under this alternative, there would be a 
change in management of lands managed by the BLM, both north and south of SR 74. Co-
location of future utilities within the proposed additional corridor would impact additional 
vegetation resources located on these lands. However, any future projects would be subject to 
NEPA and other environmental review, therefore avoidance or mitigation would minimize 
additional impacts to vegetation resources. 
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4.13.2.4 Alternative 2: ROW South of SR 74 

Impacts to vegetation communities, special status species, and invasive and noxious plant 
species for construction plus operations, maintenance, and decommissioning activities would 
be as described in Section 4.13.2.1. In addition, under this alternative, there would be a 
change in management of lands managed by the BLM, by establishing a multiuse utility 
corridor on lands south of SR 74. Co-location of future utilities within the proposed 
additional corridor would impact additional vegetation resources located on these lands. 
However, any future projects would be subject to NEPA and other environmental review, 
therefore avoidance or mitigation would minimize additional impacts to vegetation resources. 

4.13.2.5 Alternative 3: Carefree Highway Route 

Impacts to vegetation communities, special status species, and invasive and noxious plant 
species for construction plus operations, maintenance, and decommissioning activities would 
be as described in Section 4.13.2.1. 

4.13.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Impacts to vegetation communities, special status species, and invasive and noxious plant 
species for construction plus operations, maintenance, and decommissioning activities would 
be as described in Section 4.13.2.1. 

Primary Segment Common to All Action Alternatives 
Impacts to vegetation communities, special status species, and invasive and noxious plant 
species for construction plus operations, maintenance, and decommissioning activities would 
be as described in Section 4.13.2.1. 

The Primary Segment would cross one area of North American Warm Desert Riparian 
Mesquite Bosque, which covers approximately one acre within the 100-foot ROW. This area 
would be avoided and would not be disturbed by construction activities unless absolutely 
necessary. 

4.13.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts to vegetation as described for the 
Proposed Action and Action Alternatives. However, APS is committed to construction of the 
transmission line, which could be accomplished exclusive of federally managed public lands. 
Under this situation, impacts to vegetation located on lands that are crossed or in the vicinity 
of the Project could occur. The degree of potential for impacts to these resources and the 
magnitude of those impacts would depend on the route selected. 
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4.13.3 Mitigation and Residual Effects 

4.13.3.1 Vegetation Communities 

The area around transmission line structures and abandoned access roads would be reclaimed 
according to BLM stipulations in the ROW grant.  

The following additional measures provide general guidelines as to what measures may be 
used to decrease vegetation resource impacts: 

• Pre-construction surveys will be performed in the ROW corridor and within all areas 
of potential new surface disturbance (i.e. access roads, laydown areas, etc.). Special 
status plants will be identified and marked. 

• In construction areas where recontouring is not required, vegetation would be left in 
place wherever possible, to avoid excessive root damage and allow for resprouting. 

• In construction areas (e.g., structure sites, spur roads from existing access roads) 
where ground disturbance is significant or where recontouring is required, surface 
restoration would occur as required by the landowner or land-management agency. 
The method of restoration would typically consist of returning disturbed areas to their 
natural contour (to the extent practical), reseeding or revegetating with native plants 
(if required), installing cross drains for erosion control, placing water bars in the road, 
and filling ditches. Seed must be tested and certified to contain no noxious weeds in 
the mix by the State of Arizona Agricultural Department. Seed viability also must be 
tested at a certified laboratory approved by the authorized officer. 

• All construction and maintenance activities would be conducted in a manner that 
would minimize disturbance to vegetation. In addition, all existing roads would be 
left in a condition equal to or better than their condition prior to the construction of 
the transmission line. 

• Species protected by the Arizona Native Plant Law would be relocated and 
transplanted. A Vegetation Management Plan, approved by the BLM, would be 
included in the final POD. Generally, actions would include: 1) removal and 
stockpiling for replanting on site or 2) removal and transplanting out of surface 
disturbance areas. All personnel working on site would complete a mandatory 
Environmental Awareness Program, which includes pertinent information on the 
identification of Arizona Native Plant Law-protected plants. 

• In designated areas, structures would be placed or rerouted so as to avoid sensitive 
features such as, but not limited to, riparian areas, or to allow conductors to clearly 
span the features, within limits of standard tower design. 
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4.13.3.2 Special Status BLM, USFWS Listed Species, and Arizona Native 
Plant Law 

Special status plants would be protected to the extent that APS would conduct all activities in 
compliance with the Arizona Native Plant Law, which would include minimizing the 
destruction of native plants and relocating/transplanting individuals on or off-site. A 
Vegetation Management Plan would be prepared, included in the final POD, and approved 
by the BLM prior to initiating construction. APS would also work within the Arizona Native 
Plant Law in restoration and reseeding of construction-disturbed areas.  

4.13.3.3 Invasive and Noxious Plants 

BLM policy is to prevent the spread of invasive and noxious plants. Mitigation measures 
would be used at specific locations where resource sensitivity is high, such as where invasive 
and noxious weed infestations are existing within or near work areas. Several levels of 
prevention would be implemented such as minimizing disturbance to existing vegetation 
(leaving plants in place when possible) and reseeding disturbed areas with native plants and 
weed-free seed as certified by the ADA. All personnel working on site would complete a 
mandatory Environmental Awareness Program, which includes pertinent information on the 
identification of invasive and noxious plant species. 

APS would treat any invasive species encountered during the course of herbicide vegetation 
maintenance projects within the ROW where it is reasonable, prudent, and effective. All 
appropriate regulations required by the landowner or land-management agency would be 
implemented and adhered to for any herbicide treatment activities.  

A residual effect following the mitigation measures would be the slow growing nature of the 
plants and vegetation communities that are trying to be reestablished in disturbed areas. 

4.13.4 Unavoidable Adverse Impacts 

The destruction of native desert vegetation communities and special status plant species that 
occur within the construction zone would be unavoidable. 

4.14 VISUAL RESOURCES 

4.14.1 Indicators and Methods 

4.14.1.1 Indicators 

Indicators of impacts to visual resources include: 

• Level of contrast between the landscape modifications connected with the Project and 
the surrounding landscape as viewed by sensitive viewers. 

• Compliance with VRM classes established for BLM-managed public lands. 
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• Modifications that sensitive viewers would perceive to dominate the view through 
strong contrast of form, line, color, or texture in such a way that they demand 
attention and visually cannot be avoided. Modifications would dominate the view 
when:  

o At crossings, when structures on either side of SR 74 are visible. 

o The structures intersect the skyline creating strong contrast between the 
vertical line of the structures and the horizontal line of the skyline. 

o The structures appear larger than other landscape elements due to proximity of 
the viewer to the structures. 

o The structure characteristics – the cross-arms and structures holding the 
conductor – become visible. 

o The structures are close enough to the observer that the relatively smooth 
finish and symmetrical form contrast with the irregular textures and forms in 
the natural environment. 

• Visibility of Project elements from surrounding areas managed for recreation. 

• Changes to the VRI for BLM-managed public land that would result from Project-
related modifications to the landscape. 

4.14.1.2 Methods 

Different methods are used to analyze impacts to federal and non-federal lands that would be 
affected by the Project. The BLM’s management system for visual resources is described in 
Sections 3.14.2 and 3.14.3. Impacts to BLM-managed public lands are analyzed based on:  

• Conformance to VRM class objectives, as measured by visual contrast analysis. 

• Impacts to the VRI that would result from Project implementation. Project 
components could have a long-term impact on the scenic quality of an area, which 
would be reflected in the VRI. 

• Impacts to surrounding sensitive areas based on visual contrast analysis and 
determining relative proportions of the areas that would be affected. 

VRM Class objectives are as follows: 

• Class I - To preserve the existing character of the landscape while providing for 
natural ecological changes. The level of change to the characteristic landscape should 
be very low and must not attract attention. 

• Class II - To retain the existing character of the landscape. Development may be seen, 
but should not attract attention of the casual observer. Any changes must repeat the 
elements of form, line, color, and texture found in the predominant natural features of 
the landscape. 
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• Class III - To partially retain the existing character of the landscape. Development 
may attract attention, but should not dominate the view of the casual observer. 
Changes should repeat the elements of form, line, color, and texture found in the 
predominant natural features of the landscape. 

• Class IV - To provide for development that requires major modification of the 
existing character of the landscape. Development may dominate the view and be a 
major focus of viewer attention. Every attempt should be made to minimize the 
impacts of the development through careful location, minimal disturbance, and 
repeating the elements of form, line, color, and texture (BLM 1986). 

While scenic corridors have been established by Maricopa County for a portion of the non-
federal lands that would be affected by the Project, the management of the corridors does not 
specify visual objectives. Rather, the visual resources of the corridors are managed through 
land use specifications. Where applicable, the analysis determines compliance with scenic 
corridor management stipulations. 

Neither the City of Peoria nor the Town of Buckeye general plans contain visual 
management systems. The general plans contain land use stipulations intended to protect 
natural resources, compliance with which are evaluated in Section 4.6. Compliance of the 
Project with policies specific to visual resources is analyzed. 

Visual impacts to non-federal lands from the Project are evaluated utilizing the BLM’s visual 
contrast rating system. The degree of contrast between Project components and the 
surrounding landscape is described using the descriptions in Table 4.14-1. 

Table 4.14-1 Degree of Contrast Criteria 

CONTRAST 
CRITERIA LEVEL DESCRIPTION 

None The element contrast is not visible or perceived. 

Weak 
The element contrast can be seen but does not 
attract attention. 

Moderate 
The element contrast begins to attract attention and 
begins to dominate the landscape. 

Strong 
The element contrast demands attention, is not 
overlooked, and is dominant in the landscape. 
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Table 4.14-2 defines the terms that are used to describe effects to visual resources. 

Table 4.14-2 Summary of Terms Used to Describe Visual Effects 

ATTRIBUTE OF EFFECT DESCRIPTION 

Magnitude (Intensity) 

Negligible  

No measurable change in current conditions. 
Contrast would be no greater than weak. VRM 
Class objectives would be met, and there would be 
no impacts to the VRI, where applicable. 

Minor  

A small, but measurable change in current 
conditions. Contrast would be no greater than 
moderate. VRM Class objectives would be met, and 
there would be no impacts to the VRI, where 
applicable. Areas managed for recreation would 
have low levels of visual impact and impacts would 
not be widespread. 

Moderate 

An easily discernible and measurable change in 
current conditions. Contrast would be no greater 
than moderate to strong; however views would not 
be dominated on BLM-managed public lands. VRM 
Class objectives would be met, and there would be 
no impacts to the VRI, where applicable. Areas 
managed for recreation would have localized areas 
of high levels of visual impact. Overall impacts 
would be moderate if areas of strong impacts and 
dominance are a relatively small portion of the 
overall area. 

Major 

A large, easily measurable change in current 
conditions. Contrast would be strong and views 
would be dominated in areas with sensitive viewers. 
VRM Class objectives would not be met. Impacts to 
the VRI, where applicable, would be possible. 
Areas managed for recreation would have high 
levels of widespread impact. Overall impacts would 
be major if areas of strong contrast and/or 
dominance on BLM-managed lands are a relatively 
large portion of the overall area, or if an RMPA 
would be required to change the VRM class. 

Duration 
Short-term During construction up to 5 years. 

Long-term More than 5 years. 

A Visual Resource Focus Area was identified to limit the extent of the viewshed analysis to 
those areas needed to distinguish between the various alternative routes. Also, because the 
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stretch of SR 74 roughly between the Agua Fria River and just past the westernmost crossing 
of SR 74 (under the Proposed Action) was determined to be of the greatest visual 
significance, the viewshed analysis area was refined to this area. More specifically, the 
analysis area was clipped to roughly six miles north of SR 74 and five miles south of SR74, 
the Visual Resource Focus Area. 

The base elevation was created from two different data sources. The first being high 
resolution LiDAR (Light Detection And Ranging) data. LiDAR was available only for the 
immediate Project Area. Since the viewshed analysis needed to extend beyond the range of 
the LiDAR data area, a U.S. Geologic Survey (USGS) National Elevation Dataset (NED) 
with 10 meter resolution was available outside the LiDAR area and was used. This was 
highest resolution data available outside the LiDAR data area.  

The viewshed analyses were conducted using Environmental Systems Research Institute 
(ESRI) ArcGIS and its Spatial Analyst extension. Two different types of viewsheds were 
performed, the first being a simulation from inside a vehicle driving along SR 74. The 
perspective height of the driver was assigned to be 4.5 feet (as this was concluded that this 
height is accurate for a standard vehicle) and the structures were set at 195 feet, which is the 
estimated maximum height of the proposed monopole structures. The other type of viewshed 
was from the 195-foot tall structure tops to 4.5 feet above the ground. Though they sound 
similar, they provide information on two different aspects. For the simulated vehicle to 
structure view, it shows what can be seen 195 feet above the terrain surface at a given stretch 
of SR 74. The structures to vehicle view indicates the number of structures that are 
hypothetically visible at 4.5 feet above the ground surface. 

Determination of dominance at the crossings of SR 74 was made by viewing a virtual 
simulation along SR 74. The virtual simulation was created using ESRI ArcGlobe software 
where the terrain data was assigned to the base height, and aerial imagery was draped over 
the base terrain for visual effect. Next, using structure location, three dimensional models of 
the various proposed monopole were added. This software also allows the viewer to virtually 
drive down SR 74 and see the structures, with one key limitation, it does not allow the viewer 
to drive at a speed that can be easily quantified (e.g. miles per hour). To address this issue, a 
one mile stretch of roadway was created, and the time it took to travel the one mile stretch 
was determined using a stop watch. Using this information the speed in miles per hour that 
the simulated car would be traveling at was able to be calculated. 

The determination of the point at which the structure becomes dominant in the landscape was 
made by moving toward or away from the structure from a specific point in the landscape at 
a slow rate of speed and observing the changes in the landscape. When the factors that define 
dominance (see Section 4.14.1.1) appeared, the distance from the structure was noted. The 
exercise was repeated at multiple points to assure reliability of analysis. 

Where simulations are provided for certain KOPs, the structures are simulated a flat gray 
color to resemble dulled galvanized steel. Variations in the color of the structures in the 
simulations are reflected in the description of impacts from variations in distance and 
lighting. 

Completed Visual Contrast Rating Forms for each KOP are contained in Appendix 4A. 
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4.14.2 Direct and Indirect Effects by Alternative 

4.14.2.1 Impacts Common to All Action Alternatives 

Construction 
General Effects 
Under all Action Alternatives: 

• Trees and tall saguaro cactus would be removed from the ROW area, creating a 
visible change in the vegetation between the ROW area and surrounding lands. 
Where ground disturbance would be visible it would appear as bare ground in the 
short term, and as the disturbed areas revegetate, they may differ in color from the 
surrounding vegetation. 

• A centerline access road would be created along the ROW, along with spur routes to 
structure locations. Visually these routes would appear as bare ground or two-tracks. 

• Spoil material from foundation excavation would be spread around each structure 
location. The color of excavated material would differ from other surface colors. 
Vegetation would be crushed or removed during structure construction. Remaining 
vegetation would be covered by spreading of spoil material, resulting in areas 
surrounding structures appearing devoid of vegetation and removing shades of green 
from this part of the landscape. In areas where the viewer is superior – above the area 
looking down – the change in the vegetation character within the ROW would 
accentuate the impact of the transmission line in the landscape and help draw 
attention to it. 

• Monopole structures, flat galvanized in color would be erected approximately every 
1,100 feet, adding a series of vertical lines to the landscape. The relative strength of 
the vertical lines would vary with the distance and angle from which they are being 
viewed. 

• Conductors would be non-reflective, but may still be visible in certain circumstances, 
adding regular, curvilinear horizontal lines to the landscape. 

• In areas where no sensitive viewers are identified, the transmission line would 
strongly contrast with the surrounding environment and dominate the view within a 
0.2 to 0.4-mile radius of the line, depending on topography and other landscape 
characteristics. 

Portion of Route Common to All Action Alternatives on BLM-managed Lands 
Leaving the Sun Valley Substation, the transmission line would be on BLM-managed public 
lands designated VRM Class IV and within a designated utility corridor.  

KOP 1 - The simulated view from KOP 1 (Figure 4.14-1b) looks northeast at the 
transmission line approximately 0.5-mile away within the BLM utility corridor from Pulte’s 
Festival Ranch development.  
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The addition of the transmission line to the landscape as viewed from KOP 1 would add a 
series of strong vertical lines created by the monopole structures, which repeat the vertical 
lines of the fence in the foreground and contrast strongly with the predominant horizontal 
lines in the landscape. In the simulation, the conductors are visible and add several subtle 
horizontal lines to the landscape, which repeat the horizontal line at the skyline as well as the 
other more subtle horizontal lines in the vegetation patterns. The gray color of the structures 
would moderately contrast with the predominantly light tans and browns of the landscape. 
The structures appear smooth, moderately contrasting with most of the vegetation in the 
landscape that creates a soft, feathery appearance. 

The monopoles in the foreground moderately contrast with the faint lattice towers also 
visible, giving the sense of visual clutter. The area viewed from KOP 1 contains very little 
development – fencing and faint views of lattice towers. The addition of the transmission line 
infrastructure would focus the viewer’s attention on the transmission line, moderately 
contrasting with the surrounding largely undeveloped environment. 

KOP 2 - The simulated view from KOP 2 (Figure 4.14-2b) looks southwest at the 
transmission line approximately 0.5-mile away within the BLM utility corridor from the 
Spurlock Ranch development. Similar to KOP 1, the addition of the transmission line to the 
landscape as viewed from KOP 2 would add a series of strong vertical lines that contrast 
strongly with the horizontal line at the skyline. In the simulation, the vertical lines of the 
lattice structures in the background are faint and subdued, and only vaguely repeat the 
vertical lines of the monopoles. The area viewed from KOP 2 contains very little 
development – faint views of lattice towers. The transmission line would moderately contrast 
with the surrounding largely undeveloped environment, and focus the viewer’s attention. 

Compliance with the Visual Resource Management Class Objectives As viewed from KOPs 
1 and 2, the transmission line would meet the VRM Class IV objectives established for this 
portion of the Project because the description for the class allows for major modification of 
the environment that may dominate the view and focus the viewer’s attention. 

Impacts to the Visual Resources Inventory. The BLM-managed public lands in the southwest 
corner of the Study Area northeast of the Sun Valley Substation are designated Class III to 
IV, and are within the North Phoenix Valley Scenic Quality Rating Unit. The VRI indicates 
that the scenic quality for the unit is C (low) and sensitivity is high. The addition of the 
transmission line would be a new cultural modification. The unit scored -3 for cultural 
modification, indicating that any existing modifications may add visual variety to the area 
and promote disharmony. Considering the fact that the area is already highly culturally 
modified and that the transmission line would harmonize with existing development, the 
addition of the transmission line would not affect the Scenic Quality Inventory score, or 
change the VRI class. 

Overall Impact to Route Portions on BLM-managed Public Lands. Within the portion of the 
route common to all Action Alternatives that is on BLM-managed public lands, the overall 
contrast would be moderate. VRM Class objectives would be met and there would be no 
impact to the VRI. Overall impacts to this portion of the route would be minor and long-term. 
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Portion of Route Common to All Action Alternatives on All Other Lands 
KOP 3 - The simulated view from KOP 3 (Figure 4.14-3b) looks at the transmission line less 
than 0.5 mile away crossing US 60 near the BNSF commercial area and the Broadstone 
Ranch development. Sensitive viewers would be traveling at highway speeds on US 60. The 
topography is relatively flat and the transmission line would be visible for long distances and 
become more distinct as viewers approach the crossing. Viewers would likely be able to see 
the transmission line for a few minutes, but it may not be noticeable for the entire time it 
would be visible. 

The Project would add a series of strong vertical lines created by the monopole structures, 
which repeat the more subtle vertical lines of the existing monopoles. In the simulation the 
conductors are visible and add several subtle horizontal lines to the landscape, which repeats 
the indistinct horizontal line at the skyline. The smooth texture and gray color of the 
monopoles would blend with the relatively smooth texture of the highway surface and 
existing monopoles. In this location use of monopoles (as opposed to lattice towers) would 
harmonize with the existing monopoles. Because most of the lines in the landscape viewed 
from this KOP are created by the divided highway and elements paralleling it, the greatest 
contrast would be with the horizontal conductors. The addition of the transmission line would 
weakly contrast with the surrounding natural environment, add to the sense of development, 
and further reduces the naturalness of the landscape. 

KOP 4 - The simulated view from KOP 4 (Figure 4.14-4b) looks east at the transmission 
line less than 0.5-mile away passing behind the Thunder Ridge Airpark community before 
turning east to follow the Joy Ranch Road alignment. The monopoles supporting the 
transmission line would add strong vertical lines to the existing landscape. In the simulation, 
the lines repeat the existing vertical lines created by the structures and saguaros in the 
existing landscape. The conductors would create faint horizontal lines that also repeat the 
horizontal lines in the structures. The smooth gray color of the structures would blend with 
the colors and textures in the existing developments. Because the existing landscape appears 
modified and developed, the addition of the transmission line would blend with the existing 
developments and increase the sense of development, weakly to moderately contrasting with 
the surrounding developments as the monopoles would be noticeably taller than the 
surroundings. The additions would not be out of character with the existing development; 
they do not dominate the view or demand the viewers’ attention. 

KOP 5 - No simulation was prepared for KOP 5. This KOP represents the view of eastbound 
travelers on SR 74 traveling at highway speeds, looking south-southeast. At its nearest point, 
the transmission line would be approximately two miles south of the KOP; however, viewers 
would be looking southeast, where the line would be over two miles away. Viewers would 
see the distant view of the transmission line running east and west, paralleling the Joy Ranch 
Road alignment for several miles.  

The addition of the transmission line in the view would add a series of fine short vertical 
lines. Because of the relatively flat topography and sparse vegetation, the series of structures 
should be subtly visible paralleling the highway. The lines would appear the same stature of 
the saguaros in the view, and would repeat the vertical lines of the saguaros. The color of the 
structures would vary from light gray to almost black depending on the time of day they are 
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being viewed and the lighting conditions. Depending on the height of the structures, they 
may or may not contrast with the strong horizontal line at the skyline. Under certain 
conditions, the structures may not be distinguishable from the saguaros. Because of the 
distance between the viewer and the transmission line, the line would be a relatively minor 
addition to the view, contrast would be weak, and the surrounding landscape would 
effectively absorb the addition. 

KOP 6 - No simulation was prepared for KOP 6. Visual effects from this KOP would be 
similar to those described for KOP 5. This KOP represents the view of east bound travelers 
on SR 74 traveling at highway speeds, looking east-southeast at the transmission line 
approximately two miles away. Viewers would see the distant view of the transmission line 
running east and west, paralleling the Joy Ranch Road alignment, and approaching the SR 74 
alignment in the distance. Unlike KOP 5, the structures in the distance to the east 
approaching the SR 74 alignment would be more noticeable as they are directly ahead in the 
view of the driver and passengers of eastbound travelers on SR 74, and would contrast with 
the strong horizontal line at the skyline. Intermittent vegetation alongside the road would 
partially obscure the structures and views would be intermittently broken. Because of the 
distance between the viewer and the transmission line, and the intermittent nature of the 
visibility, contrast would be weak, but would not attract attention and the line would be a 
minor addition to the view. 

KOP 7 - The simulated view from KOP 7 (Figure 4.14-5b) looks at the transmission line 
crossing 211th Avenue approximately 0.5-mile away south of SR 74. Sensitive viewers 
traveling south on 211th would have just turned off SR 74 and would be accelerating to 35 to 
45 miles per hour. The transmission line and its crossing of 211th would be visible until 
southbound travelers on 211th cross beneath it. 

Because there are numerous lines in the existing landscape, the landscape would absorb the 
addition of the transmission line fairly well. The monopoles supporting the transmission line 
would add strong vertical lines that blend with several shorter vertical lines created by 
saguaros and the existing communications tower and weakly to moderately contrast with the 
horizontal lines at the skyline. The conductors would be faintly visible as horizontal lines that 
repeat the other horizontal lines in the landscape. The gray color of the monopoles would 
blend with the dark color of the road surface and saguaros. The main area of contrast would 
come from the addition of the transmission line in a landscape that appears fairly natural. The 
infrastructure is most visible and noticeable in the center of the view, and diminishes at the 
periphery at either side, due to the lack of vegetation within the road perimeter. As drivers 
continue traveling south on 211th Avenue, the transmission line would become more 
prominent in the landscape and would eventually dominate the view until drivers pass 
underneath it. The addition of the transmission line would moderately contrast with the 
surrounding natural environment, add a sense of development, and reduce the naturalness of 
the landscape. Figure 4.14-5c is discussed and referenced in Section 4.14.2.6. 

KOP 8 - No simulation was prepared for KOP 8. This KOP represents the view that 
southbound travelers on the rock crushing/ranch road would have as they approach and come 
to a stop at the intersection of SR 74, looking south. The transmission line would be 
following the Joy Ranch Road alignment east, approaching the south side of SR 74. The 
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impact of the addition of the transmission line as viewed from this KOP would be similar to 
but less than that described for KOP 19 (for which a simulation was prepared, and is 
described later in this section), as the distance between the KOP and the line would be 
greater at this KOP. 

Overall Impact to Portion of Route Common to All Action Alternatives on All Other Lands - 
Within the portion of the route common to all Action Alternatives that is on all lands other 
than those managed by the BLM, the contrast would range from weak to moderate. Overall 
impacts to this portion of the route would be minor and long-term. 

Compliance with Town of Buckeye General Plan 
The portion of the Project that would fall within the Town of Buckeye jurisdiction would be 
common to all Action Alternatives, and would: 

• Be within a designated utility corridor on BLM-managed public lands leaving the Sun 
Valley Substation following the CAP. 

• Parallel another existing transmission line north of the CAP between the Festival by 
Lyle Anderson and Spurlock Ranch developments. 

• Be on the eastern boundary of the Town of Buckeye as the route follows the Happy 
Valley Road alignment to the north. 

The proposed route demonstrates proper planning through placement within a designated 
utility corridor, co-location with an existing transmission line, and by following jurisdictional 
boundaries. 

Operations, Maintenance, and Decommissioning 
A centerline access road within the ROW would be allowed to revegetate; however, new 
vegetation would be crushed when the route is traveled for inspection of or maintenance to 
the line; this would result in little visual effect. The ROW would be maintained clear of any 
large trees or cactus, which would result in a long-term visible difference between the ROW 
and surrounding landscape in areas where trees and saguaros are present in any number. 
Preventing the ROW from revegetating with trees and saguaros would have a minor long-
term impact on visual resources in areas where trees and saguaros are more numerous, as this 
would prevent the ROW disturbance from fully revegetating and blending with the 
surrounding landscape. 

At the end of the life of the Project the Project components (structures and conductors) would 
be removed from the Project Area, re-disturbing previously disturbed areas through use of 
heavy equipment along centerline access and spur routes, resulting in short-term minor 
impacts to visual resources in areas where the access routes would be visible (in areas where 
the access routes would be in the foreground or where the viewer is in a superior position). 
Areas where vegetation is crushed or removed would be rehabilitated and would revegetate 
to match the surrounding landscape in the long term, resulting in minor impacts to visual 
resources in areas where the ROW would be visible. 
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4.14.2.2 Proposed Action 

Amendment of the RMP 
Under the Proposed Action, the Bradshaw-Harquahala RMP would be amended to create a 
single-use utility corridor corresponding to the transmission line ROW on BLM-managed 
public lands. While the creation of a single-use utility corridor in and of itself would not 
impact visual resources the installation of a transmission line in that corridor would impact 
visual resources.  

In addition to the utility corridor, the Draft RMPA would change the VRM Class from VRM 
Class III to VRM Class IV on 3,375 acres of BLM-managed public lands for the area 
corresponding to the existing transportation corridor north of SR 74 and on the entire key-
shaped piece south of SR 74. Changing the VRM Class of these lands would not have a 
direct or indirect impact on visual resources or the VRI. 

Construction 
Portion of Route on BLM-managed Public Lands - Linear KOP 
Overview - The concept of the linear KOP is explained in Section 3.14.5.7. Figure 4.14-6 is 
a viewshed analysis for the Proposed Action route in relation to the linear KOP and its 
identified viewpoints, and the relative number of structures that would be visible in different 
areas. This figure demonstrates that at any point along the SR 74 linear KOP, some portion of 
the transmission line infrastructure would be visible from SR 74, and a range of number of 
structures that would be visible from any given area. However, it is possible, even likely, that 
there would be brief periods of time where eastbound or westbound travelers on SR 74 would 
not be able to see the infrastructure traveling at highway speeds because the visible structures 
would be behind them and therefore the infrastructure would not be in their field of vision. 

Easternmost Crossing and KOP 17b - The simulated view from KOP 17b looks at the 
easternmost crossing of the transmission line from the south to the north side of SR 74 as it 
would be viewed by westbound travelers (Figure 4.14-7b). Sensitive viewers would be 
traveling on SR 74 at highway speeds. Because of topography, the top portions of the 
transmission line would have been visible for a few minutes as the viewers traveled through 
the gently curving and undulating portion of SR 74 east of the KOP.  

The addition of the transmission line in the view would add both strong vertical and 
horizontal lines through the center of the view and directly in front of the butte, which is the 
focus of the view. Numerous saguaros create short, dark vertical lines; however, the size and 
color of the structures are of such magnitude that they do not repeat the vertical lines in the 
landscape. The horizontal lines created by the conductors would be subtle, but would be in 
front of the undulating horizontal line at the skyline, and therefore contrast strongly. The 
structures appear cylindrical and uniform, and would moderately contrast with the feathery to 
stippled appearance of the vegetation. The infrastructure interjects a sense of development 
that would moderately contrast with the natural and scenic appearing landscape. Overall 
contrast of the transmission line with the surrounding landscape would be moderate. 

The area is currently designated VRM Class III. Travelers on SR 74 would be traveling at 
highway speeds of 65 mph or more, limiting the amount of time that they would be viewing 
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the transmission line. Figure 4.14-8 is a viewshed analysis of the easternmost crossing of SR 
74 by the transmission line following the Proposed Action route. This figure shows where 
along SR 74 the crossing would be visible, and for how long by direction of travel. 

When the transmission line is located at the periphery of the ACC-certificated route and 
when the crossing is in the distance, topography and vegetation would limit views of the 
infrastructure and distance would reduce its prominence in the landscape; under these 
conditions the transmission line would not dominate the view, and the Project would meet 
the VRM Class III objectives. As travelers in either direction on SR 74 approach the 
crossing, at some point the crossing would become prominent and dominate the view until 
the traveler passes under the crossing and it is no longer visible.  

As travelers on SR 74 approach the crossing, it would become dominant in the landscape 
when: 

• Structures on either side of the SR 74 are visible. 

• The structures intersect the skyline creating strong contrast between the vertical line 
of the structures and the horizontal line of the skyline. 

• The structures appear larger than other landscape elements due to proximity of the 
viewer to the structures. 

• The structure characteristics – the cross-arms and structures holding the conductors – 
become visible. 

Figure 4.14-8 indicates that, within approximately 0.3-mile either side of the crossing for a 
total of 0.6-mile of SR 74, the above criteria are present and the transmission line would 
dominate the view; VRM Class III objectives would not be met. The length of SR 74 within 
the linear KOP is 10 miles long; approximately 6 percent of the length of SR 74 within the 
linear KOP would not meet VRM Class III objectives due to the easternmost crossing. 
However, the transmission line would meet VRM Class IV objectives that would be in place 
for this area as a result of the Draft RMPA to change the VRM Class from III to IV. 

KOP 17c - The simulated view from KOP 17c looks at the transmission line paralleling the 
north side of SR 74 as it would be viewed by westbound travelers (Figure 4.14-9b). 
Sensitive viewers would be traveling on SR 74 at highway speeds. Because of topography, 
the top portions of the transmission line would be visible for a few minutes as the viewers 
travel through the gently curing and undulating portion of SR 74 east of the KOP, and the 
westbound viewer would have recently passed under the easternmost crossing. 

The addition of the transmission line in the view would add a series of vertical lines in the 
middle ground. Due to the distance between the KOP and the infrastructure, the conductors 
would not be visible and the structures would appear as fine, light-colored lines against the 
landscape in the background. Under different lighting conditions the structures could appear 
lighter or darker, and be more or less noticeable. The vertical lines of the structures weakly 
contrast with the curvilinear horizontal lines in the landscape, and somewhat repeat the 
vertical lines created by the numerous saguaros. The distance between the KOP and the 
structures and the somewhat complex landscape would allow the landscape to absorb the 
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infrastructure. Overall contrast of the transmission line with the surrounding landscape would 
be weak. 

The structures visible in the landscape would be located on BLM-managed public lands 
within the transportation corridor north of SR 74. The area is currently designated VRM 
Class III. As viewed from KOP 17c, the transmission line infrastructure would be noticeable, 
and portions may be more or less noticeable and attract attention under different lighting 
conditions. However, the Project would not dominate the view, and therefore would meet 
VRM Class III objectives. 

KOP 18a - No simulation was prepared for KOP 18a, which is the entry point for the linear 
KOP for eastbound travelers on SR 74. Sensitive viewers would be traveling on SR 74 at 
highway speeds. At the linear KOP entry point the topography is transitioning from relatively 
flat and open to the west, to hilly and undulating to the east. Eastbound travelers on SR 74 
from this KOP would see the transmission line infrastructure approaching SR 74 from the 
south, and then crossing to the north side of SR 74. The structures would be visible as a 
series of regularly spaced medium to strong vertical lines. The structures would intersect and 
weakly to moderately contrast with the irregular horizontal line at the skyline. The scenic 
nature of the landscape would help absorb the addition of the transmission line as viewed 
from this KOP, but the addition of the human development would moderately contrast with 
the surrounding natural environment. The appearance of the color of the structures would 
vary with the lighting conditions, but would weakly contrast either with the surrounding 
landscape or bright sky under any circumstance. Overall contrast of the transmission line 
with the surrounding landscape would be weak to moderate. 

A portion of the structures would be on BLM-managed public lands designated VRM Class 
III. The structures would be noticeable and may attract attention, but because of the distance 
between the KOP and the structures, the transmission line would not dominate the view, and 
would meet VRM Class III objectives as viewed from KOP 18a. 

Westernmost Crossing and KOP 18b - The simulated view from KOP 18b looks at the 
westernmost crossing of the transmission line from the south side to the north side of SR 74, 
then paralleling SR 74 going into the distance, as viewed by eastbound travelers (Figure 
4.14-10b). Sensitive viewers would be traveling on SR 74 at highway speeds. Because 
eastbound travelers would be approaching the westernmost crossing from relatively flat and 
open terrain, the crossing would be visible in the distance for a few minutes before it became 
very noticeable. 

The addition of the transmission line in the view would add strong vertical and horizontal 
lines at the crossing in the foreground, and a series of vertical lines that are less prominent to 
the north of SR 74. The structures in the foreground would appear taller than the landscape in 
the background and contrast strongly with the undulating horizontal line at the skyline. The 
series of structures to the north of SR 74 would be more distant, appear smaller, and 
somewhat repeat the vertical lines created by the numerous saguaros. The light color and 
smooth texture of the structures would distinguish them from the surrounding darker and 
textured landscape. Overall contrast of the transmission line with the surrounding landscape 
would be strong. 
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The area is currently designated VRM Class III. Travelers on SR 74 would be traveling at 
highway speeds of 65 mph or more, limiting the amount of time that they would be viewing 
the westernmost crossing of the transmission line. Figure 4.14-11 is a viewshed analysis of 
the westernmost crossing of SR 74 by the transmission line following the Proposed Action 
route. This figure shows where along SR 74 the crossing would be visible and for how long 
by direction of travel. 

As stated in the discussion of the easternmost crossing above, as travelers in either direction 
on SR 74 approach the crossing, at some point the crossing would become prominent and 
dominate the view until the traveler passes under the crossing and it is no longer visible. 
Figure 4.14-11 indicates that the crossing would dominate the view, for approximately 0.40-
mile either side of the crossing for a total of 0.80-mile of SR 74, where the criteria are 
present, and the VRM Class III objectives would not be met. The length of SR 74 within the 
linear KOP is 10 miles long; approximately eight percent of the length of SR 74 within the 
linear KOP would not meet VRM Class III objectives due to the westernmost crossing. 
However, the transmission line would meet VRM Class IV objectives that would be in place 
for this area as a result of the Draft RMPA to change the VRM Class from III to IV. 

KOP 18c - The simulated view from KOP 18c looks at the transmission line north of SR 74 
as viewed by eastbound travelers (Figure 4.14-12b). Sensitive viewers would be traveling on 
SR 74 at highway speeds. Because of topography, the top portions of the transmission line 
would have been visible for a few minutes as the viewers traveled through the gently curving 
and undulating portion of SR 74 west of the KOP. The transmission line would be visible in 
the view from this KOP, but it would not be noticeable and nearly impossible to locate in the 
photo simulation. Topography would block foreground to middleground views of the 
transmission line; the structures would appear in the background as very small, fine light 
colored vertical lines that repeat the delineators in the foreground, and are thus difficult to 
locate. Contrast between the transmission line and the surrounding landscape would be 
unnoticeable, and therefore would meet VRM Class III objectives.  

Overall Compliance with Visual Resource Management Class Objectives within the Linear 
KOP - The portion of the BLM-managed public lands within the existing transportation 
corridor north of SR 74 and the key-shaped piece south of SR 74 are currently designated 
VRM Class III. BLM-managed public lands north of the transportation corridor are currently 
designated VRM Class II. This area is within the SRMA and there are numerous OHV routes 
within the area (see Section 3.9 and Figure 3.9-3). It is reasonable to expect that recreational 
users would be viewing the transmission line from any point in this area and not just from the 
KOPs (and not even primarily from the KOPs). Therefore, visual dominance of the line 
within this area is important to the impact analysis.  

Using the simulation tool described in Section 4.14.1.2, it was determined that the 
transmission line would dominate the view within approximately 800 feet of each structure 
when viewed from points within the landscape surrounding the proposed ROW north of SR 
74. Structures would average a distance of 1,100 feet apart, but would be much closer 
together under certain topographic conditions. For analysis purposes, it is estimated that the 
view would be dominated (as defined in Section 4.14.1.1) in areas within 800 feet of the 
centerline of the ROW (Figure 4.14-13). This area north of SR 74 totals 1,108 acres, of 
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which an estimated 1,095 acres would be within the VRM Class III designated area, and 13 
acres would be within the VRM Class II designated area. The VRM Class III area north of 
SR 74 (currently designated as a transportation corridor) is comprised of 2,354 acres. The 
acreage where the transmission line would dominate the view, and therefore not meet Class 
III objectives, represents an estimated 50 percent of the VRM Class III designated area north 
of SR 74.  

Visual dominance of the transmission line in the landscape in this area would be a major 
impact to visual resources in the VRM Class III area and a negligible impact in the VRM 
Class II area. However, the transmission line would meet VRM Class IV objectives that 
would be in place for the existing transportation corridor as a result of the Draft RMPA to 
change the VRM Class from III to IV.  

The VRM Class III lands south of SR 74 total 1,013 acres. Under the Proposed Action, an 
estimated 269 acres would be visually dominated by the transmission line. The acreage 
where the transmission line would dominate the view, and therefore not meet Class III 
objectives, represents approximately 26 percent of the VRM Class III designated area south 
of SR 74. Visual dominance of the transmission line in the landscape in this area would be a 
minor impact to visual resources in the VRM Class III area south of SR 74. However, the 
transmission line would meet VRM Class IV objectives that would be in place for this area 
south of SR 74 as a result of the Draft RMPA to change the VRM Class from III to IV. 

Overall Impact to Route Portion on BLM-managed Public Lands within the Linear KOP - 
The portion of the route within the Linear KOP would have areas of strong contrast where 
the Project would dominate the view. Existing VRM Class objectives would not be met on 
approximately 50 percent of the BLM-managed public lands within the transportation 
corridor north of SR 74 and 26 percent of the lands south of SR 74 designated VRM Class 
III; however, there would be no impact to the VRI. The transmission line would meet VRM 
Class IV objectives that would be in place for these areas as a result of the Draft RMPA to 
change the VRM Class from III to IV. Overall impacts to visual resources in this portion of 
the route under the Proposed Action would be major and long-term. 

Portion of Route on BLM-managed Public Lands - Castle Hot Springs SRMA and 
Hieroglyphic Mountains RMZ 
Section 3.9 provides an overview of the Castle Hot Springs SRMA and the Hieroglyphic 
Mountains RMZ. These areas are heavily used for recreation and are sensitive to visual 
changes in the landscape. Figure 4.14-6 shows a viewshed analysis for the Proposed Action 
route in relation to the recreation areas and KOPs for those recreation areas.  

KOP 10 - KOP 10 is located within the SRMA and RMZ. Sensitive viewers would be 
recreationists preparing to leave from The Boulders Staging Area. They would have reached 
the staging area via SR 74 where they may have seen portions of the line in the distance or 
passed beneath the crossings, depending on their direction of travel. Viewers would be 
parked in the parking lot, focused on their preparations, with views of the transmission line to 
the southeast over a mile away. 

The simulated view from KOP 10 (Figure 4.14-14b) looks at the transmission line 
paralleling the south side of SR 74. The monopoles would appear as a series of short vertical 
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lines in the middle ground that break the skyline where there is not a backdrop of mountains, 
and repeat the short vertical lines created by the numerous saguaros. Where the monopoles 
break the skyline, the vertical lines would contrast strongly with the horizontal line at the 
skyline. From this distance and under these lighting conditions, the conductors would not be 
visible.  

In the simulation, the scene is backlit, resulting in the monopoles appearing light gray and 
contrasting with the background of the gray-green colors in the vegetation in the middle 
ground. Some development is visible as dots in the background, but because the development 
is distant it appears to be a subtle and small part of the view. The transmission line in the 
middle ground would not appear to be a continuation of the development in the foreground or 
background, rather new development in the middle ground; it would add a sense of 
development, moderately contrasting with the natural appearing and scenic view. 

While KOP 10 is located within the SRMA and RMZ, the portion of the Project visible from 
KOP 10 would not be on BLM-managed public lands; therefore, determination of 
compliance with VRM class objectives is not applicable. 

KOP 12 - The simulated view from KOP 12 (Figure 4.14-15b) looks from the Quintero Golf 
Course at the proposed westernmost crossing to the north side of SR 74. Sensitive viewers 
would be golfers or residents of Quintero who are moving at low rates of speed and viewing 
the transmission line to the southeast approximately one mile away. 

The monopoles supporting the transmission line would be most easily seen in this KOP 
where they are visible against the sky. Many of the structures would be against a backdrop of 
distant mountains and are nearly invisible. The gray color of the structures would blend well 
with the distant land forms. Where structures would be visible, the vertical lines they create 
would blend well with the numerous short vertical lines created by the saguaros. The area of 
moderate contrast between the monopoles and surrounding landscape would be limited to a 
portion of the view; the complexity and scenic nature of the view absorbs most of the 
transmission line with little effect to the scenic quality. As the viewer pans to the south and 
west the topography flattens out and the monopoles would become skylined and more 
noticeable in the distance. In the evening when the lighting is different, they may appear 
lighter in color and some structures may be more noticeable against the backdrop of the 
mountains, while structures that are skylined may be less noticeable. For the majority of the 
view the transmission line would be absorbed by the surrounding landscape, and where 
visible, would only weakly contrast. 

The area is currently designated VRM Class III. As viewed from KOP 12, the transmission 
line infrastructure would be noticeable, and portions may be more or less noticeable and 
attract attention under different lighting conditions. However, the Project would not dominate 
the view, and therefore would meet VRM Class III objectives.  

KOP 13 - KOP 13 is located within the SRMA but not within the RMZ. The simulated view 
from KOP 13 (Figure 4.14-16b) looks at the transmission line crossing BLM-managed 
public lands north of SR 74 within the transportation corridor currently designated VRM 
Class III. Sensitive viewers would be recreationists within the SRMA who have reached the 
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KOP via single-track OHV or by foot. Viewers would be standing still or moving at low rates 
of speed, looking at the transmission line nearly a mile away to the southwest. 

The addition of the transmission line in the view would add a series of strong vertical lines 
that strongly contrast with the horizontal lines that are predominant in the view. From the 
perspective of this KOP, only one structure would break the skyline, and the structures would 
not appear larger than the surrounding landscape elements. Figure 4.14-16c is discussed and 
referenced in Section 4.14.2.4. 

While there are numerous saguaros in the view they would be dwarfed by the size of the 
monopoles, and the repetition of the vertical lines and dark colors is subtle. The conductors 
would be faintly visible along the nearest monopoles, adding very subtle horizontal lines. 
Panning to the left, the viewer would see the transmission line scaling the nearby low hills 
with the structures and conductors skylined. In the simulation photo, the structures are 
backlit, resulting in them appearing dark and harmonizing with the darker colors in the 
landscape. Under different lighting conditions the color of the structures may appear light 
gray or white and contrast with the surrounding landscape. The construction of the 
transmission line would remove vegetation and expose land. During the Operations and 
Maintenance phase, the ROW would be maintained clear of taller growing vegetation. From 
this KOP, these changes would be visible as a narrow strip of bare ground or different 
vegetation color than surrounding vegetation, depending on the stage of revegetation. Overall 
contrast of the transmission line with the surrounding landscape would be strong. 

From KOP 13 the transmission line attracts attention, but it would not dominate the view, 
and therefore it would meet VRM Class III objectives.  

KOP 20 - The simulated view from KOP 20 (Figure 4.14-17b) looks at the transmission line 
paralleling the south side of SR 74 south of the intersection of Castle Hot Springs Road and 
SR 74. Sensitive viewers would be east-or westbound travelers on SR 74 slowing to turn 
north onto Castle Hot Springs Road, or travelers on Castle Hot Springs Road approaching the 
intersection with SR 74 and slowing to a stop. Viewers would be looking at the transmission 
line 0.25-mile away or less. 

The addition of the transmission line in the view would add a structure and conductors in the 
foreground, just behind a low hill adjacent to SR 74, with structures and conductors going 
into the distance looking either direction (east or west). The structure would somewhat repeat 
the vertical line of the saguaros in the landscape; however, the structure would be much 
larger, regular shaped, smooth, and differ in color, resulting in a strong contrast. The 
structure would contrast moderately with the undulating horizontal line at the skyline. The 
horizontal lines created by the conductors would repeat the strong horizontal line created by 
the road and guard rail, and the undulating line at the skyline to a limited extent. The color of 
the structure would blend to a limited extent with some of the colors seen in the vegetation, 
but its smooth texture would moderately contrast with the variety of textures in the 
landscape. Overall contrast of the transmission line with the surrounding landscape would be 
moderate to strong. 

The area is currently designated VRM Class III. Travelers on Castle Hot Springs Road 
approaching this intersection would be slowing and coming to a stop. Because the 
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transmission line would be in the center of the field of view, its proximity to other landscape 
features make it appear larger than its surroundings and because travelers would come to a 
stop looking straight ahead, the transmission line would dominate the view from KOP 20 and 
would not meet VRM Class III objectives. However, this situation would only last as long as 
the vehicle is stopped at the intersection (a few seconds or up to a couple of minutes while 
waiting for traffic to clear), until the traveler turns east or west on SR 74. The transmission 
line would meet VRM Class IV objectives that would be in place for this area as a result of 
the Draft RMPA to change the VRM Class from III to IV. 

Overall Visual Impacts to the Castle Hot Springs SRMA and Hieroglyphic Mountains RMZ - 
Recreationists within the SRMA and RMZ are almost exclusively engaging in some form of 
motorized recreation. Recreationists would be viewing the landscape containing the 
transmission line from moving OHVs or when stopped. As indicated by Figure 4.14-6, the 
transmission line would be frequently visible in the southern portion of the SRMA, with 
diminishing views at greater distances to the north. The greatest number of structures would 
be sparsely visible from the highest points within the SRMA and RMZ. The Project would be 
most consistently visible and to the greatest extent in the southwest portion of the visual 
resources focus area. The view within the SRMA would be dominated in areas closer to the 
ROW frequented by recreation users. For recreational users within the SRMA, the 
transmission line begins to dominate the view within approximately 800 feet of the line. 
Further than 800 feet away from the line, the transmission line would begin to become 
proportional to the surrounding landscape, and the complexity of the landscape absorbs them, 
so that they no longer dominate the view. Approximately 1,095 acres of the SRMA and none 
of the RMZ would be within 800 feet of the line and would have views dominated by the 
line. This acreage represents approximately one percent of the 112,340 acres of the SRMA 
that are within the Recreation and Special Designations Study Area. Because of the limited 
area where the transmission line would dominate the view and the nature of OHV recreation 
occurring within the SRMA, overall visual impacts to the visual resources would be 
moderate and long-term. 

The transmission line would be most consistently visible and to the greatest extent in the 
southwest portion of the RMZ; however, the view would not be dominated in any portion of 
the RMZ. Because of the distance between the viewers and the Project, and the fact that the 
view would not be dominated within the RMZ, visual impacts within the RMZ would be 
minor and long-term.  

Portion of Route on BLM-managed Public Lands - Impact to the Visual Resource Inventory  
As described in Section 3.14.2, there is a VRI for the BLM-managed public lands within the 
Study Area. The portion of the Proposed Action route visible from KOPs 4, 5, 6, 7, 8, 9, 10, 
11, 14, 15, 16, 17a, 21, and 22 would not be on BLM-managed public lands, therefore 
determination of compliance with VRM class objectives and analysis of impacts to VRI is 
not applicable. 

The BLM-managed public lands north and south of SR 74 within the Study Area are within 
the Hieroglyphic Mountains Scenic Quality Rating Unit. The VRI indicates that the scenic 
quality for the unit is B (moderate) and sensitivity is high. The addition of the transmission 
line would be a new cultural modification. The unit scored zero for cultural modification, 
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indicating that any existing modifications add little or no visual variety to the area and 
introduce no discordant elements.  

Part, if not all of the monopoles visible in the landscape from KOP 12 would be located on 
BLM-managed public lands within the transportation corridor north of SR 74. While the 
transmission line would add a discordant element, the complexity and scenic nature of the 
view from KOP 12 would absorb the addition of the transmission line with little effect to 
scenic quality. 

The views of the transmission line as viewed by recreational viewers in the SRMA are 
represented by KOP 13, where the transmission line would attract attention but not dominate 
the view. However, as described above, the transmission line would dominate the view of 
about 1,100 acres of BLM-managed public lands north of SR 74 under the Proposed Action. 
Within the area where the transmission line would dominate the view, it would be a very 
discordant element. 

The transmission line at the SR 74 crossings would add a strong discordant element of 
development into a view that otherwise appears very natural. However, the easternmost 
crossing only dominates the view for less than a mile, or six percent of the linear KOP; and 
the westernmost crossing only dominates the view for less than a mile, or eight percent of the 
linear KOP. While the scenic quality of this portion of BLM-managed public lands would be 
significantly impacted by the addition of the transmission line crossing, the area that would 
be affected is limited.  

The transmission line as viewed from KOP 18c would have no discernible impact on the 
landscape, therefore, no impact to the VRI is indicated as viewed from this KOP. 

As viewed from KOP 20, the transmission line would be in the center of the field of view, its 
proximity to other landscape features would make it appear larger than its surroundings, and 
because travelers would come to a stop looking straight ahead, the transmission line would 
dominate the view from KOP 20 and would introduce discordant elements. However, this 
situation would only last as long as the vehicle is stopped at the intersection (a few seconds 
or up to a couple of minutes while waiting for traffic to clear), until the traveler turns east or 
west on SR 74.  

As observed from the KOPs, the addition of the transmission line would score between zero 
and -4 for cultural modification at each KOP, depending on the viewpoint. Considering the 
acreage of the greatest visual impact (where the transmission line would dominate the view 
within the SRMA and along portions of SR 74) is limited, and relatively small in comparison 
to the extent of the entire scenic quality rating unit (SQRU), the change in the score for the 
SQRU would be small and would not affect the Scenic Quality rating assigned to the SQRU. 

Portion of Route on All Other Lands 
KOP 11 - KOP 11 is located on State Trust lands within the SRMA and RMZ; however, the 
portion of the transmission line that would be viewed from this KOP is not located on BLM-
managed public lands. Sensitive viewers would be recreationists, most likely those accessing 
the point via OHV. Viewers would be standing still or traveling at low rates of speed, looking 
at the transmission line at least four miles away to the south. 
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The simulated view from KOP 11 (Figure 4.14-18b) looks at the transmission line 
paralleling the south side of SR 74. Under the lighting conditions present at the time the 
simulated photo was taken, the transmission line would not be visible. Under different 
lighting conditions the structures may appear lighter or darker and may be visible in the 
landscape, appearing as tiny vertical lines in the middle ground to distance. Because the view 
from KOP 11 is viewer superior, the structures would be viewed against topography in the 
background, which would reduce the visibility of the structures under many lighting 
conditions. The construction of the transmission line would remove vegetation and expose 
land. During the Operations and Maintenance phase, the ROW would be maintained clear of 
taller growing vegetation. From this KOP, these changes would be visible as a thin line of 
bare ground or different vegetation color than surrounding vegetation, depending on the stage 
of revegetation. Because of the distance between the KOP and the Project, the transmission 
line would be a very small part of the overall view. If the viewer were standing at the KOP 
and unfamiliar with the area and for OHV recreationists traveling on the trails, the 
transmission line would not be noticeable. From KOP 11, the visual impact of the 
transmission line would be at the lowest levels of detection, and impacts would be negligible 
and long-term. 

KOP 17a - No simulation was prepared for KOP 17a, which is the entry point for the linear 
KOP for westbound travelers on SR 74, who would be traveling at highway speeds. Viewers 
from this KOP would see the transmission line infrastructure coming in from the south 
perpendicular to SR 74, and then paralleling the south side of SR 74 approximately 0.5-mile 
away, going into the distance looking west. The structures would be visible as a series of 
regularly spaced short fine vertical lines. The structures would have landscape behind them 
and would not be skylined, resulting in weak to moderate contrast. The complexity and 
scenic nature of the landscape would absorb the addition of the transmission line as viewed 
from this KOP. The addition of the vertical elements from the structures would weakly 
contrast with the horizontal elements in the view, the impact of which would be minimized 
by the distance between the viewer and the transmission line. The appearance of the color of 
the structures would vary with the lighting conditions. When the structures are front lit they 
may appear lighter and moderately contrast with the darker colors in the background. When 
the structures are backlit they would appear darker, which would reduce their visibility in the 
landscape. Overall contrast of the transmission line with the surrounding landscape would be 
weak to moderate. 

KOP 19 - The simulated view from KOP 19 (Figure 4.14-19b) looks at the transmission line 
paralleling the south side of SR 74 looking south from the intersection of the Quintero access 
road and SR 74. Sensitive viewers would be travelers on SR 74 slowing to turn at the 
intersection or travelers on the Quintero access road approaching and stopping at the 
intersection. Viewers would be looking at the transmission 0.25-mile away or less.  

The addition of the transmission line in the view would add a structure and conductors in the 
foreground to middle ground, with structures and conductors going into the distance looking 
either direction (east or west). The structure would somewhat repeat the vertical line of the 
saguaros in the landscape; however, the structure would be much larger, regular shaped, 
smooth, and differ in color. The structure would contrast moderately with the subtle irregular 
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horizontal line created by the mountain range in the distance at the skyline. The horizontal 
lines created by the conductors would repeat the strong horizontal line created by the road 
striping. Under the lighting conditions at the time of the photo used for the simulation, the 
light color of the structure contrasts moderately with the darker color of the saguaros; 
however, the light color of the structure reduces the contrast with the sky. The smooth texture 
of the structure would contrast moderately with the variety of textures in the landscape. 
Overall contrast of the transmission line with the surrounding landscape would be moderate. 

Travelers on the Quintero access road approaching this intersection would be slowing and 
coming to a stop. Because the transmission line would be in the center of the field of view, its 
proximity to other landscape features would make it appear larger than its surroundings; 
however, this situation would only last as long as the vehicle is stopped at the intersection (a 
few seconds or up to a couple of minutes while waiting for traffic to clear), until the traveler 
turns east or west on SR 74.  

Overall Impact to Portion of Route on All Other Lands - Within the portion of the route that 
is on all lands other than those managed by the BLM, the contrast would range from weak to 
moderate. Overall impacts to this portion of the route would be minor and long-term. 

Overall Impact to Portion of SR 74 within the Linear KOP 
As demonstrated by Figure 4.14-6, some portion of the Project would be visible from almost 
any point along SR 74. However, as the figure indicates, the number of structures visible for 
the majority of the segment of SR 74 would be relatively low. Due to the distance between 
SR 74 and the proposed ROW, a portion of many of the structures would not be visible, 
obscured by topography; in many cases viewers from SR 74 would be seeing the tops of the 
structures. Approximately 14 percent of the portion of SR 74 within the linear KOP would 
have views dominated by the transmission line in conjunction with the easternmost and 
westernmost crossings. Aside from the crossings and those areas immediately north of the 
crossings, the views along SR 74 would not be dominated by the transmission line. The 
overall impact to the visual resources along the portion of SR 74 within the linear KOP under 
the Proposed Action would be moderate and long-term.  

Impacts to the Visual Resources of Lake Pleasant Regional Park 
KOP 16 - The simulated view from KOP 16 (Figure 4.14-20b) looks at the transmission line 
paralleling the south side of SR 74, west of the Morgan Substation. Sensitive viewers would 
be recreationists standing still or moving at low rates of speed in the campground looking at 
the transmission line approximately two miles away. The addition of the transmission line in 
the view would add a series of evenly spaced short vertical lines in the middle ground 
following the horizontal line of the road cut. The conductor would not be visible given the 
distance from the KOP. The lines in the landscape are predominantly horizontal and 
irregular; however, the contrast with the horizontal lines would be minimized by the fact that 
the vertical lines of the structures only intersect the subtle horizontal lines at a couple of 
points. The landscape is somewhat complex with numerous hills and a mountain range in the 
background, which would absorb the fine, light colored lines of the structures. Under the 
conditions that the photo was taken, the structures would be side lit, and appear light against 
the landscape. The light color contrasts moderately with the dark background, which makes 
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the structures more noticeable and distinctive from other landscape features. Under different 
lighting conditions the structures would appear darker and repeat the vertical lines created by 
the saguaros in the foreground, reducing the color contrast. Overall contrast of the 
transmission line with the surrounding landscape would be weak to moderate. The majority 
of Lake Pleasant Regional Park lies to the north of KOP 16. Visibility of the transmission 
line would be blocked in many cases (see Figure 4.14-6). Where the line would be visible, 
distance of the viewer from the line would make the infrastructure difficult to distinguish in 
the landscape. Impacts to the visual resources of Lake Pleasant Regional Park would be 
negligible to minor and long-term. 

Compliance with City of Peoria General Plan 
Within the City of Peoria boundaries, the Proposed Action route would utilize the SR 74 
transportation corridor and would comply with the City of Peoria General Plan. 

Operations, Maintenance, and Decommissioning 
Impacts from operations, maintenance and decommissioning under the Proposed Action 
would be the same as those described in Section 4.14.2.1. 

4.14.2.3 Alternative 1: Proposed Action with Additional Corridor 

Amendment of the RMP 
Under Alternative 1, the Bradshaw-Harquahala RMP would be amended to designate the 
existing transportation corridor on BLM-managed lands north of SR 74 and the entire key-
shaped piece of BLM lands south of SR 74 to also be a multiuse utility corridor. Designation 
of a utility corridor would not directly or indirectly impact the visual resources. However, co-
location of future utilities within the proposed additional corridor could impact additional 
visual resources located on these lands. Any future projects would be subject to NEPA and 
other environmental review, therefore avoidance or mitigation (similar to that described for 
the proposed Project) would minimize additional impacts to visual resources. In addition to 
the utility corridor, the Draft RMPA would change the VRM Class from VRM Class III to 
VRM Class IV on 3,375 acres of BLM-managed public lands for the area corresponding to 
the existing transportation corridor north of SR 74 and on the entire key-shaped piece south 
of SR 74. Changing the VRM Class of these lands would not have a direct or indirect impact 
on visual resources or the VRI. 

Construction, Operations, Maintenance, and Decommissioning 
Impacts from construction and operations, maintenance, and decommissioning under 
Alternative 1 would be the same as those described in Section 4.14.2.2. 

4.14.2.4 Alternative 2: ROW South of SR 74 

Amendment of the RMP 
Under Alternative 2, the Bradshaw-Harquahala RMP would be amended to designate the 
entire key-shaped piece of BLM-managed public lands south of SR 74 as a multiuse utility 
corridor. The proposed transmission line ROW would be within this multiuse utility corridor. 
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Designation of a multiuse utility corridor south of SR 74 would not directly or indirectly 
impact the visual resources or the VRI. However, co-location of future utilities within the 
proposed additional corridor could impact additional visual resources located on these lands. 
Any future projects would be subject to NEPA and other environmental review, therefore 
avoidance or mitigation (similar to that described for the proposed Project) would minimize 
additional impacts to visual resources. 

In addition to the utility corridor, the Draft RMPA would change the VRM Class from VRM 
Class III to VRM Class IV on 1,013 acres of BLM-managed public lands for the entire key-
shaped piece south of SR 74. Changing the VRM Class of these lands would not have a 
direct or indirect impact on visual resources or the VRI. 

Construction 
Portion of Route on BLM-managed Public Lands - Linear KOP, Castle Hot Springs SRMA 
Overview - The concept of the linear KOP is explained in Section 3.14.5.7. Figure 4.14-21 
is a viewshed analysis for the Alternative 2 route in relation to the linear KOP and its 
identified viewpoints, and the relative number of structures that would be visible in different 
areas. A comparison of Figure 4.14-21 with Figure 4.14-6 (viewshed analysis of the 
Proposed Action route) shows that the overall viewshed impacts of Alternative 2 in terms of 
areas where the transmission line would be visible and number of structures visible in 
different areas, would be very similar to the impacts of the Proposed Action route.  

Similar to the Proposed Action, Figure 4.14-21 also demonstrates that at any point along the 
SR 74 linear KOP, some portion of the transmission line infrastructure would be visible from 
SR 74. However, it is possible, even likely, that there would be brief periods of time where 
eastbound or westbound travelers on SR 74 would not be able to see the infrastructure 
traveling at highway speeds because the visible structures would be behind them and 
therefore the infrastructure would not be in their field of vision. 

KOP 20 - The visual impacts of the transmission line as viewed from KOP 20 would be the 
same as described in Section 4.14.2.2. 

Overall Compliance with Visual Resource Management Class Objectives within the Linear 
KOP - The portion of the BLM-managed public lands south of SR 74 is currently designated 
VRM Class III. This area is within the SRMA and is used by OHV recreationists. It is 
reasonable to expect that recreational users would be viewing the transmission line from any 
point in this area. Therefore, visual dominance of the line within this area is important to the 
impacts analysis.  

Using the simulation tool described in Section 4.14.1.2, it was determined that the 
transmission line would dominate the view within an estimated 800 feet of each structure 
when viewed from points within the landscape surrounding the proposed ROW south of SR 
74. Structures would average a distance of 1,100 feet apart, but would be much closer 
together under certain topographic conditions. For analysis purposes, it is estimated that the 
view would be dominated (as defined in Section 4.14.1.1) in areas within 800 feet of the 
centerline of the ROW (Figure 4.14-22). This area south of SR 74 totals 1,013 acres, of 
which the view is dominated and the transmission line would not meet VRM Class III 
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objectives on an estimated 370 acres, and represents 36 percent of the VRM Class III 
designated area south of SR 74. Visual dominance of the transmission line in the landscape in 
this area would be a major impact to visual resources in the VRM Class III area. However, 
the transmission line would meet VRM Class IV objectives that would be in place for this 
area as a result of the Draft RMPA to change the VRM Class from III to IV. 

Overall Visual Impacts to Castle Hot Springs SRMA and Hieroglyphic Mountains RMZ - 
Impacts to the SRMA and RMZ would be similar to those described in Section 4.14.2.2; 
however, under Alternative 2 the transmission line would be south of SR 74, increasing the 
distance between the majority of recreation viewers north of SR 74 and the transmission line, 
somewhat reducing the visual effect in the SRMA and RMZ. The transmission line would 
dominate the views in a portion of the SRMA, located south of SR 74, but this area would 
represent less than 0.1 percent of the SRMA. The view would not be dominated in any 
portion of the RMZ. Because of the distance between the viewers and the Project, the acreage 
of dominance within the SRMA is very small, visual impacts within the SRMA would be 
moderate and in the RMZ would be negligible under Alternative 2. 

Portion of Route on BLM-managed Public Lands – Impacts to Visual Resource Inventory  
As described in Section 3.14.2, there is a VRI for the BLM-managed public lands within the 
Study Area. Although KOPs 17d and 18d are located on BLM-managed public lands north of 
SR 74, the portion of the Alternative 2 route visible from these KOPs would not be on BLM-
managed public lands, therefore determination of compliance with VRM class objectives and 
analysis of impacts to VRI is not applicable. 

The BLM-managed public lands north and south of SR 74 within the Study Area are within 
the Hieroglyphic Mountains Scenic Quality Rating Unit. The VRI indicates that the scenic 
quality for the unit is B (moderate) and sensitivity is high. The addition of the transmission 
line would be a new cultural modification. The unit scored zero for cultural modification, 
indicating that any existing modifications add little or no visual variety to the area and 
introduce no discordant elements. 

As viewed from KOP 20, the transmission line would be in the center of the field of view, its 
proximity to other landscape features would make it appear larger than its surroundings, and 
because travelers would come to a stop looking straight ahead, the transmission line would 
dominate the view from KOP 20 and would introduce discordant elements. However, this 
situation would only last as long as the vehicle is stopped at the intersection (a few seconds 
or up to a couple of minutes while waiting for traffic to clear), until the traveler turns east or 
west on SR 74.  

Impacts to the VRI would be similar to those described for the Proposed Action in Section 
4.14.2.2; however, the amount of acreage where the transmission line would dominate the 
view would be less than under the Proposed Action. 

Overall Impact to Portion of Route on BLM-managed Public Lands  
The portion of the Alternative 2 route on BLM-managed public lands would have areas of 
strong contrast where the Project would dominate the view. VRM Class objectives would not 
be met on approximately 36 percent of BLM-managed public lands currently designated 
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VRM Class III south of SR 74; however, the transmission line would meet VRM Class IV 
objectives that would be in place for this area as a result of the Draft RMPA to change the 
VRM Class from III to IV. There would be no impact to the VRI. Overall impacts to this 
portion of the route would be major and long-term.  

Portion of the Route on All Other Lands 
KOPs 10 and 11 - The visual impacts of the transmission line as viewed from KOPs 10 and 
11 would be the same as described in Section 4.14.2.2. 

KOP 12 - No simulation was prepared for KOP 12 viewing the Alternative 2 route. Sensitive 
viewers would be golfers or residents of Quintero who are moving at low rates of speed and 
viewing the transmission line to the southeast approximately one mile away. As viewed from 
KOP 12, the Alternative 2 route would be paralleling the south side of SR 74, looking 
southeast. Compared to the simulation for the Proposed Action (Figure 4.14-15b), the 
closest and most prominently visible structures in the left portion of the view would not be 
present under Alternative 2. The structures that would be barely visible and unnoticeable 
against the backdrop of mountains would continue into the distance. Under different lighting 
conditions the structures may be more visible and may even be noticeable. Because the 
structures would not be expected to be skylined, or would be very distant if skylined, contrast 
with the surrounding landscape would be weak if any. Overall impacts to visual resources as 
viewed from this KOP under Alternative 2 would be negligible and long-term. 

KOP 13 - The simulated view from KOP 13 (Figure 4.14-16c) looks at the transmission line 
crossing private lands south of SR 74. Sensitive viewers would be recreationists within the 
SRMA who have reached the KOP via single-track OHV or by foot. Viewers would be 
standing still or moving at low rates of speed, looking at the transmission line nearly a mile 
away to the southwest. 

The addition of the transmission line in the view would add a series of vertical lines that 
weakly to moderately contrast with the horizontal lines that are predominant in the view. The 
vertical lines of the structures would repeat the irregular vertical lines created by the 
numerous saguaros in the view. The conductors would be faintly visible along the nearest 
monopoles, adding very subtle horizontal lines. Panning to the left, the transmission line 
would disappear behind the nearby low hills. In the simulation photo, the structures are 
backlit, resulting in them appearing dark and harmonizing with the darker colors in the 
landscape. Under different lighting conditions the color of the structures may appear light 
gray or white and contrast with the surrounding landscape. Overall contrast of the 
transmission line with the surrounding landscape would be moderate. 

KOP 17d - KOP 17d is located on BLM-managed public lands on the north side of SR 74, 
looking west-southwest toward the south side of SR 74 where the transmission line would be 
developed on lands other than those managed by the BLM under Alternative 2. Sensitive 
viewers would be westbound travelers on SR 74 traveling at highway speeds. Viewers would 
have seen portions of the transmission line following the south side of SR 74 through the 
undulating topography for a few minutes and would be looking at the transmission line 0.25-
mile away or less. 
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The simulated view from KOP 17d (Figure 4.14-23b) looks at the transmission line south of 
SR 74 as viewed by westbound travelers. The addition of the transmission line in the view 
would add a series of vertical lines that contrast strongly with the undulating horizontal line 
and skyline. The monopoles in the foreground would appear taller than other landscape 
elements. The vertical lines of the structures would somewhat repeat the vertical lines created 
by the saguaros; however, the structures would be much larger, regular shaped, smooth, and 
differ in color. The curvilinear horizontal lines created by the conductors would repeat the 
undulating horizontal lines in the landscape, and fade in the distance. The gray color of the 
structures would somewhat blend with the background of sky as viewed from this KOP; 
however, the color of the structures would appear darker or lighter under different lighting 
conditions. Overall contrast of the transmission line with the surrounding landscape would be 
strong and would dominate in the foreground. 

KOP 18d - KOP 18d is located on BLM-managed public lands on the north side of SR 74, 
looking east toward the south side of SR 74 where the transmission line would be developed 
on lands other than those managed by the BLM under Alternative 2. Sensitive viewers would 
be westbound travelers on SR 74 traveling at highway speeds. Viewers would have seen 
portions of the transmission line following the south side of SR 74 through the undulating 
topography for a few minutes, and would be looking at the transmission line 0.25-mile away 
or less. 

The simulated view from KOP 18d (Figure 4.14-24b) looks at the transmission line south of 
SR 74 as viewed by eastbound travelers. The addition of the transmission line in the view 
would add a series of vertical lines that contrast strongly with the undulating horizontal line 
and skyline. The vertical lines of the structures would somewhat repeat the vertical lines 
created by the saguaros; however, the structures would be much larger, regular shaped, 
smooth, and differ in color. The curvilinear horizontal lines created by the conductors would 
somewhat repeat the curvilinear lines created by SR 74 and associated shoulder, and fade in 
the distance. The gray color of the structures would somewhat blend with the background of 
the sky as viewed from this KOP, however, the color of the structures would appear darker or 
lighter under different lighting conditions. Overall contrast of the transmission line with the 
surrounding landscape would be strong. 

Overall impact to Portion of Route on All Other Lands - Within the portion of the route that 
is on all lands other than those managed by the BLM, the contrast would range from none to 
strong. Overall impacts to this portion of the route would be moderate and long-term. 

Overall Impact to Portion of SR 74 within the Linear KOP 
As demonstrated by Figure 4.14-21, some portion of the Project would be visible from 
almost any point along SR 74. However as the figure indicates, the number of structures 
visible for the majority of the segment of SR 74 would be relatively low. Unlike the 
Proposed Action, in many cases a portion of the structures would not be obscured by 
topography under Alternative 2; viewers from SR 74 would be seeing more of each structure. 
Because the proposed ROW would be routed closer to SR 74 than under the Proposed 
Action, the structures would be closer to the viewers, and in some cases, the views along SR 
74 would be dominated by the transmission line. Approximately 54 percent of SR 74 would 
be within 800 feet of the transmission line, suggesting that the views would be dominated in 
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those areas. The overall impact to the visual resources along the portion of SR 74 within the 
linear KOP under Alternative 2 would be major and long-term.  

Impacts to the Visual Resources of Lake Pleasant Regional Park 
Comparing Figures 4.14-6 and 4.14-21, impacts to the visual resources of Lake Pleasant 
Regional Park under Alternative 2 would be similar to those under the Proposed Action, 
except fewer structures would be visible in certain areas under Alternative 2. Contrast would 
be weak and overall impacts to the visual resources of Lake Pleasant Regional Park under 
Alternative 2 would be negligible to minor and long-term. 

Compliance with City of Peoria General Plan 
Within the City of Peoria boundaries on BLM-managed public lands, the Alternative 2 route 
would utilize the SR 74 transportation corridor and would comply with the City of Peoria 
General Plan. 

Operations, Maintenance, and Decommissioning 
Impacts from operations, maintenance and decommissioning under Alternative 2 would be 
the same as those described in Section 4.14.2.1. 

4.14.2.5 Alternative 3: Carefree Highway Route 

Figure 4.14-25 is a viewshed analysis for the Alternative 3 route in relation to its identified 
viewpoints. The viewshed analysis shows the extent to which the Alternative 3 route would 
be visible in the landscape and the relative number of structures that would be visible in 
different areas.  

Construction 
Compliance with Visual Resource Management Class Objectives and Impacts to the Visual 
Resource Inventory 
The portion of the Project unique to Alternative 3 would not cross BLM-managed public 
lands, therefore determination of compliance with VRM class objectives and analysis of 
impacts to VRI is not applicable. 
Portion of the Route on All Other Lands  
KOP 12 - No simulation was prepared for KOP 12 viewing the Alternative 3 route. As 
viewed from KOP 12, the Alternative 3 route would be approximately two miles south of the 
KOP, and would not be visible in the view from KOP 12 due to topography.  

Portion of Route Unique to Alternative 3 
KOP 9 - The simulated view from KOP 9 (Figure 4.14-26b) looks from SR 74 at the 
transmission line as it follows the Joy Ranch Road alignment approaching the south side of 
SR 74 and turning south to follow the 179th Avenue alignment. Sensitive viewers would be 
eastbound travelers on SR 74 traveling at highway speeds, looking at the transmission line 
less than 0.25-mile away, and going south into the distance. 
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The undulating topography blocks most of the view of the Project infrastructure to the south, 
such that only the tops of the structures would be visible in the distance, and the conductor 
would be only faintly visible. The presence of the vertical lines created by the saguaros 
would make the tops of the monopole virtually indistinguishable in the view. Because the 
lines and color of the monopoles would blend well with the lines and colors of the landscape, 
there would be little or no contrast; the view continues to look very natural and the scenery 
undiminished by the addition of the transmission line from this location.  

KOP 14 - The simulated view from KOP 14 (Figure 4.14-27b) looks at the transmission line 
crossing private lands within the Saddleback Heights development south of SR 74, looking 
south. Sensitive viewers would be property owners or guests who have reached the KOP 
location by OHV or on foot who would be looking at the transmission line approximately 1.5 
miles away.  

The addition of the transmission line in the view would add a series of regularly spaced 
vertical lines in the middle ground in front of low hills. As viewed from this KOP, the 
structures would occasionally be visible against the sky, and the conductors would be faintly 
visible when skylined. Under the lighting conditions that the photo was taken the structures 
appear as faint light gray lines against the reddish brown landscape behind, and as dark gray 
lines when skylined.  

The color of the structures would vary with lighting conditions, and would be more visible 
and create greater contrast when side lit and appear brighter in color. Because the skylining 
would be minimal, the vertical structures would only weakly contrast with the irregular 
horizontal skyline and would appear similar to and repeat the vertical lines created by the 
saguaros. The faint horizontal lines of the conductors would somewhat repeat the subtle 
horizontal lines in the landscape. The complexity and relative scenic quality of the landscape 
would absorb the transmission line such that while noticeable, overall contrast would be 
weak. 

KOP 15 - The simulated view from KOP 15 (Figure 4.14-28b) looks at the transmission line 
crossing private lands within the Vistancia development south of the CAP, looking north. 
Sensitive viewers would be Vistancia residents looking at the transmission line 
approximately 1.5 miles away. 

The addition of the transmission line in the view would add a series of regularly spaced fine 
vertical lines in the middle ground. Because of the distance between the KOP and the 
transmission line, the structures with rolling hills behind them would be difficult to discern, 
while structures that would be skylined would weakly contrast with the undulating horizontal 
line and be more visible. The development underway in the foreground competes for 
dominance with the simple hilly landscape in the middle ground, distracting from the 
addition of the transmission line, resulting in overall contrast that is weak. 

Overall Impact to Route Portion Unique to Alternative 3 - Within the portion of the route 
unique to Alternative 3, the contrast would be weak. No BLM-managed public lands would 
be crossed, therefore VRM Objectives would not be applicable and there would be no impact 
to the VRI. Overall impacts to this portion of the route would be negligible and long-term. 
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Linear KOP 
While the Alternative 3 route would not cross BLM-managed public lands within the linear 
KOP, it would be visible from within the linear KOP. Because no BLM-managed public 
lands would be crossed, VRM Objectives would not be applicable and there would be no 
impact to the VRI. 

KOP 19 - No simulation was prepared for KOP 19 viewing the Alternative 3 route. Sensitive 
viewers would be travelers on SR 74 slowing to turn at the intersection, or travelers on the 
Quintero access road approaching and stopping at the intersection. As viewed from KOP 19, 
the Alternative 3 route would be approximately two miles south of the KOP.  

The transmission line would appear as a series of thin regularly spaced vertical lines that 
would be intermingled with or protrude above the irregular horizontal line created by the 
vegetation in the foreground. The structures would appear relatively short due to distance and 
topography, and would be partially obscured by the vegetation in the foreground. The 
vertical lines of the structures would repeat the vertical lines created by the numerous 
saguaros in the foreground. Under certain lighting conditions the structures would appear 
dark and would moderately contrast where skylined in the portion of view to the east or left, 
and would be less visible against the backdrop of mountains in the view to the west or right. 
Under lighting conditions that would make the structures appear lighter, the effect would be 
reversed. Overall contrast from KOP 19 would be weak.  

KOP 20 - No simulation was prepared for KOP 20 viewing the Alternative 3 route. As 
viewed from KOP 20, the Alternative 3 route would be over two miles south of the KOP, and 
would not be visible in the view from KOP 12 due to topography. 

Overall Impact to Route Portion within the Linear KOP - Within the Linear KOP, the 
contrast would range from none to weak. No BLM-managed public lands would be crossed, 
therefore VRM Objectives would not be applicable and there would be no impact to the VRI. 
Overall impacts to this portion of the route would be minor and long-term. 

Overall Impact to Portion of SR 74 within the Linear KOP - As demonstrated by Figure 
4.14-25, some portion of the Project would be visible from any point along SR 74 in the 
western portion of the linear KOP, but would only be intermittently visible in the eastern 
portion. As the figure indicates, the number of structures visible for the majority of the 
segment of SR 74 would be relatively low, except in the far western portion, where a 
relatively high number of structures would be visible. The overall impact to the visual 
resources along the portion of SR 74 within the linear KOP under Alternative 3 would be 
minor and long-term.  

Castle Hot Springs SRMA and Hieroglyphic Mountains RMZ 
Under Alternative 3, no portion of the transmission line would cross the SRMA; however, 
the transmission line would be visible from the SRMA. The visibility of the portion of the 
transmission line between 179th Avenue and the Morgan Substation would be limited due to 
topography and distance between the transmission line and the public lands. The portion of 
the transmission line paralleling 179th Avenue would be visible from the southwest corner of 
the SRMA and RMZ. Comparing Figure 4.14-25 with Figures 4.14-6 and 4.14-21, a greater 
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number of structures would be visible in the SRMA and RMZ than under the Proposed 
Action and Alternative 2; however, that portion of the transmission line would be farther 
away from the viewers in the SRMA and RMZ than under the Proposed Action and 
Alternative 2, reducing the visual effect. The overall contrast would be none to moderate, and 
the impact of Alternative 3 to visual resources in the SRMA and RMZ would be negligible to 
minor and long-term. 

Impacts to the Visual Resources of Lake Pleasant Regional Park 
Comparing Figures 4.14-6, 4.14-21, and 4.14-25, impacts to the visual resources of Lake 
Pleasant Regional Park under Alternative 3 would be similar to those under the Proposed 
Action and Alternative 2, except fewer structures would be visible in certain areas under 
Alternative 3. Overall contrast would be weak, and impacts to the visual resources of Lake 
Pleasant Regional Park under Alternative 2 would be negligible to minor and long-term. 

Compliance with City of Peoria General Plan 
Within the City of Peoria boundaries, the Alternative 3 route would not be within the SR 74 
transportation corridor or any other corridor, and thus would not comply with the City of 
Peoria General Plan. 

Operations, Maintenance, and Decommissioning 
Impacts from operations, maintenance, and decommissioning under Alternative 3 would be 
the same as those described in Section 4.14.2.1. 

4.14.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Under the State Trust Land Route Variation, the Sub-alternative route could be combined 
with the Proposed Action or any of the Action Alternative routes. The impacts analysis 
below is limited to the four-mile long Sub-alternative route. 

Construction 
Castle Hot Springs SRMA, Hieroglyphic Mountains RMZ - The Sub-alternative route would 
not have an appreciable impact to visual resources of these areas due to distance between the 
transmission line and the areas (for example, over four miles to the west-southwest between 
the line and KOP 10 at The Boulders Staging Area within the SRMA). 

Compliance with Visual Resource Management Class Objectives and Impacts to the Visual 
Resource Inventory - The lands associated with the Sub-alternative route visible from KOPs 
4, 7, 21, and 22 would not cross BLM-managed public lands, therefore determination of 
compliance with VRM class objectives and analysis of impacts to VRI is not applicable. 

KOP 4 - Sensitive viewers from KOP 4 would be residents or users of Thunder Ridge 
Airpark. No simulation was prepared from KOP 4 for the Sub-alternative route. Under the 
Sub-alternative, the transmission line would not be visible from KOP 4, and there would be 
no contrast. However, the transmission line may be visible to residents of the Thunder Ridge 
Air Park area as a series of evenly spaced thin vertical lines in the distance that may be 
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noticeable, but would not attract attention, as the line would be located approximately three 
miles to the west. The line would appear similar to, but somewhat larger than it appears as 
viewed from KOP 11. 

KOP 7 - The simulated view from KOP 7 (Figure 4.14-5c) looks at the transmission line 
intersecting 211th Avenue from the east, then turning north to parallel 211th Avenue, looking 
south. Sensitive viewers traveling south on 211th would have just turned off SR 74 and would 
be accelerating to 35 to 45 miles per hour. 

The line is then faintly visible turning west to parallel Cloud Road in the distance. The 
addition of the transmission line in the view would add a series of strong regularly spaced 
vertical and horizontal lines in the middle ground, and shorter subtle vertical lines in the 
distance. The vertical lines created by the structures would contrast strongly with the 
horizontal line at the horizon in the middle ground, and the irregular horizontal line created 
by the mountains in the distance. The vertical lines of the structures would somewhat repeat 
the vertical lines created by the few saguaros in the landscape. The horizontal lines of the 
conductors would repeat the strong horizontal line in the middle ground, but contrast 
moderately with the vertical lines of the communications tower behind the transmission line, 
and the saguaros. The structures would appear very solid, smooth and regular, and contrast 
with the soft, feathery texture of the surrounding vegetation. The transmission line combined 
with the road, the fencing along the road, and the communications tower would give the view 
a feeling of development. The strong lines of the road and associated shoulder, the 
transmission line and the horizon would appear to compete for dominance and conflict, 
resulting in overall moderate to strong contrast. 

KOP 21 - The simulated view from KOP 21 (Figure 4.14-29b) looks at the transmission line 
paralleling the north side of the Cloud Road alignment, looking west-northwest. Sensitive 
viewers would be residents standing still or moving at low rates of speed, looking at the 
transmission line less than 0.25-mile away. The addition of the transmission line in the view 
would add a series of regularly spaced tall vertical lines created by the structures and 
horizontal lines created by the conductors that become indistinct in the distance. The 
structures would be much taller than anything else in the view, which would moderately 
contrast with the much shorter and boxy form of the residences. The vertical and horizontal 
lines of the transmission line would contrast weakly with the diagonal lines of the roof tops 
in the foreground to middle ground. The structures and conductors would be light gray in 
color and contrast weakly with the blue sky background. Under different lighting conditions, 
such as back lighting, the structures and conductors may appear dark and contrast more 
strongly with the sky. The transmission line would blend with the developed appearance of 
residences, road, and fences in the foreground and middle ground, resulting in overall weak 
to moderate contrast. 

KOP 22 - The simulated view from KOP 22 (Figure 4.14-30b) looks at the transmission line 
paralleling the west side of 211th Avenue, looking west. Sensitive viewers would be residents 
standing still or moving at low rates of speed, looking at the transmission line less than 0.25-
mile away. 

The addition of the transmission line in the view would add very large, smooth, multi-sided 
structures that create very strong vertical lines in the foreground. The conductors would 
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create several roughly parallel horizontal lines. While there are other vertical and horizontal 
lines in the landscape, the lines created by the structures and conductors would dominate 
rather than repeat the other lines. The gray color of the structures would somewhat repeat 
shades of gray in the surrounding vegetation. The color of the structures would vary with 
lighting conditions, but because of the close proximity of the structure to the KOP in this 
simulation, the color change would not lessen the contrast with and dominance in the 
surrounding landscape. The multi-sided nature of the structure would give it a slight 
appearance of texture, but overall the structure would appear to be smooth, somewhat 
repeating the smooth texture of the fencing in the foreground and contrasting with the other 
textures in the surrounding vegetation. Overall the transmission line would contrast strongly 
with almost every aspect of the surrounding landscape resulting in a major impact to visual 
resources as viewed from this KOP. 

Overall Impact to Route Portion for the Sub-alternative - Within the Sub-alternative route, 
the contrast would range from moderate to strong. No BLM-managed public lands would be 
crossed, therefore VRM Objectives would not be applicable and there would be no impact to 
the VRI. Overall impacts to this portion of the route would be moderate and long-term. 

Lake Pleasant Regional Park - The Sub-alternative route would not have an appreciable 
impact to visual resources of the park due to distance between the transmission line and the 
park.  

Compliance with City Plans - The Sub-alternative route would not be within the Town or 
Buckeye or the City of Peoria boundaries, therefore the general plans would not be 
applicable.  

Operations, Maintenance, and Decommissioning 
Impacts from operations, maintenance and decommissioning under the State Trust Land 
Route Variation Sub-alternative would be the same as those described in Section 4.14.2.1. 

Primary Segment Common to All Action Alternatives 
Construction 
The visual impacts of the transmission line along the Primary Segment would be the same as 
those described under Section 4.14.2.1 for KOPs 4, 5, 6, and 7. 

Castle Hot Springs SRMA and Hieroglyphic Mountains RMZ - The Primary Segment would 
not have an appreciable impact to visual resources of these areas due to distance between the 
transmission line and the areas. 

Compliance with Visual Resource Management Class Objectives and Impacts to the Visual 
Resource Inventory - The lands associated with the Primary Segment visible from KOPs 4, 5, 
6, and 7 would not be on BLM-managed public lands, therefore determination of compliance 
with VRM class objectives and analysis of impacts to VRI is not applicable. 

Compliance with City Plans - The Primary Segment Common to All Action Alternatives 
would not be within the Town of Buckeye or the City of Peoria boundaries, therefore the 
general plans would not be applicable. 
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Lake Pleasant Regional Park - The Primary Segment would not have an appreciable impact 
to visual resources of the park due to distance between the transmission line and the park. 

Overall Impact to Route Portion - Within the Primary Segment, the contrast would range 
from weak to moderate. No BLM-managed public lands would be crossed, therefore VRM 
Objectives would not be applicable and there would be no impact to the VRI. Overall 
impacts to this portion of the route would be minor. 

Operations, Maintenance, and Decommissioning 
Impacts from operations, maintenance, and decommissioning under the Primary Segment 
common to all Action Alternatives would be the same as those described in Section 4.14.2.1. 

4.14.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor and 
change the VRM class; and the transmission line would not be constructed as described 
under the Proposed Action or Action Alternatives. There would be no Project impacts on 
visual resources as described for the Proposed Action and Action Alternatives. However, 
APS is committed to construction of the transmission line, which could be accomplished 
exclusive of federally managed public lands. Under this situation, impacts to visual resources 
located on lands that are crossed or in the vicinity of the Project could occur. The degree of 
potential for impacts to these resources and the magnitude of those impacts would depend on 
the route selected.  

4.14.3 Comparison of Alternatives 

Table 4.14-3 compares the impacts of the Proposed Action and Action Alternatives. 
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Table 4.14-3 Comparison of Visual Resource Impacts by Alternative 

 PROPOSED 
ACTION ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

SUB-
ALTERNATIVE 

ROUTE 

PRIMARY 
SEGMENT 

Portion of the 
route common 
to all Action 
Alternatives on 
BLM-managed 
Public Land 

Contrast 
Weak to 
moderate 

Same as Proposed Action 

Meets VRM 
Class 
Objectives? 

Yes, where 
applicable 

Same as Proposed Action 

Overall 
Long-term 
Impact 

Minor Same as Proposed Action 

Portion of the 
route common 
to all Action 
Alternatives on 
All Other 
Lands 

Contrast 
Weak to 
Moderate 

Same as Proposed Action 

Overall 
Long-term 
Impact 

Minor Same as Proposed Action 
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 PROPOSED 
ACTION ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

SUB-
ALTERNATIVE 

ROUTE 

PRIMARY 
SEGMENT 

Portion of 
Route on 
BLM-managed 
Public Lands - 
Linear KOP 

Contrast 
None to strong 
and dominating 

Same as Proposed 
Action 

Moderate to strong 
and dominating 

None to moderate N/A N/A 

Meets 
Current 
VRM Class 
Objectives? 
 

Yes, in approx. 
50% of VRM 
Class III north 
of SR 74 and 
74% of VRM 
Class III south 
of SR 74 
 
No, in approx. 
50% of VRM 
Class III north 
of SR 74 and 
26% of VRM 
Class III south 
of SR 74 

Same as Proposed 
Action 

Yes, in approximately 
64% of VRM Class III 
south of SR 74 
 
No, in approximately 
36% of VRM Class III 
south of SR 74 

N/A N/A N/A 

Would Meet 
VRM 
Objectives 
with the 
Draft 
RMPA? 

Yes 
Same as Proposed 
Action 

Yes N/A N/A N/A 

Overall 
Long-term 
Impact 

Major 
Same as Proposed 
Action 

Major Minor N/A N/A 
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 PROPOSED 
ACTION ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

SUB-
ALTERNATIVE 

ROUTE 

PRIMARY 
SEGMENT 

Castle Hot 
Springs SRMA 
and 
Hieroglyphic 
Mountains 
RMZ 
 

Contrast 
Minimal to 
strong and 
dominating 

Same as Proposed 
Action 

Negligible to 
moderate 

None to moderate N/A N/A  

Meets VRM 
Class 
Objectives? 

Yes, in approx. 
50 percent of 
VRM Class III 
north of SR 74 
and 74% of 
VRM Class III 
south of SR 74 
 
No, in 
approximately 
50% of VRM 
Class III north 
of SR 74 and 
26% of VRM 
Class III south 
of SR 74 

Same as Proposed 
Action 

Yes, in approximately 
64 % of VRM Class 
III south of SR 74 
 
No, in approximately 
36% of VRM Class III 
south of SR 74 

Yes, no portion of the 
transmission line 
would cross or 
dominate the views 
within the SRMA. 

N/A N/A 

Would Meet 
VRM 
Objectives 
with the 
Draft 
RMPA? 

Yes 
Same as Proposed 
Action 

Yes N/A N/A N/A 

Overall 
Long-term 
Impact 

Minor to 
moderate 

Same as Proposed 
Action 

Negligible to 
moderate 

Minor N/A N/A 
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 PROPOSED 
ACTION ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

SUB-
ALTERNATIVE 

ROUTE 

PRIMARY 
SEGMENT 

Visual Resources Inventory 

In the area 
where the 
transmission 
line would 
dominate the 
view, it would 
be a very 
discordant 
element; 
however, it 
would not 
affect the 
Scenic Quality 
rating assigned 
to the SQRU. 

Same as Proposed 
Action 

In the area where the 
transmission line 
would dominate the 
view, it would be a 
very discordant 
element. The amount 
of acreage where the 
transmission line 
would dominate the 
view would be less 
than under the 
Proposed Action and 
would not affect the 
Scenic Quality rating 
assigned to the SQRU. 

N/A N/A N/A 

Portion of 
Route on All 
Other Lands 

Contrast 
Weak to 
Moderate 

Same as Proposed 
Action 

None to Strong 
See Portions of Route 
Unique to Alternative 
3 below 

Weak to Strong 
Weak to 
Moderate 

Overall 
Long-term 
Impact 

Minor 
Same as Proposed 
Action 

Moderate Moderate Minor 

Portion of 
Route Unique 
to  
Alternative 3 

Contrast N/A 
Same as Proposed 
Action 

N/A Weak N/A N/A 

Overall 
Long-term 
Impact 

N/A 
Same as Proposed 
Action 

N/A Negligible N/A N/A 
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 PROPOSED 
ACTION ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

SUB-
ALTERNATIVE 

ROUTE 

PRIMARY 
SEGMENT 

Lake Pleasant 
Regional Park 

Contrast 
Weak to 
moderate 

Same as Proposed 
Action 

Weak Weak N/A N/A 

Overall 
Long-term 
Impact 

Negligible to 
minor 

Same as Proposed 
Action 

Negligible to minor Negligible to minor N/A N/A 

Impact to Portion of SR 74 
within the Linear KOP 

Moderate 
Same as Proposed 
Action 

 Major Minor to Moderate N/A N/A 

Complies with Town of 
Buckeye and City of Peoria 
General Plans? 

Yes Yes Yes No – City of Peoria N/A N/A 
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4.14.4 Mitigation and Residual Effects 

4.14.4.1 Micrositing 

Within the linear KOP, the transmission line would be designed to minimize visual impacts 
from SR 74. Monopole structures would be used as they are less visually disturbing in 
foreground/middle ground situations. After detailed engineering of structure locations is 
prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-managed public lands. 
Micrositing would result in reduction in impacts to views of travelers on SR 74 and would be 
expected to reduce major impacts to some specific viewpoints within the linear KOP to less 
than major levels; however, it would not change the overall impact analysis or reduce the 
estimated area of visual dominance on BLM-managed public lands. 

Micrositing would be used to assure that views within VRM Class II areas would not be 
impacted such that a VRM class change would be required. 

4.14.4.2 Structure Type 

The southern portion of the SRMA and RMZ are most greatly impacted by the number of 
structures visible to the west of the linear KOP, where the landscape flattens out, distant 
views are common; and the landscape becomes less scenic and complex, and therefore has 
less capacity to absorb the transmission line (Figures 4.14-6, 4.14-21, and 4.14-25). In 
general, the remainder of the route beginning where the route diverges from SR 74 could be 
constructed using lattice structures. Because the viewers in the southern portion of the SRMA 
and RMZ would be superior to the transmission line, the transmission line would be against a 
backdrop of lands rather than skylined, and the views would be distant, the use of lattice 
structures would minimize visual impacts within the SRMA and RMZ, as well as any other 
distant views from the south, because the viewer would be looking through the lattice 
structure. However, monopoles would be used when the transmission line would be in the 
foreground/middle ground of sensitive viewers, such as existing residences and communities. 
Where the transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing 
transmission line, to the extent possible, in order to maintain architectural consistency.  

Where the transmission line would cross lands other than BLM-managed public lands, the 
above are recommendations to minimize visual impacts from the transmission line; the final 
decision regarding design and infrastructure type would be between the landowner and APS. 

4.14.4.3 Color 

The color of the structures or lattice towers affects how well the structure blends in the 
environment. Photographs of boards treated with the BLM’s standard environmental colors 
were taken from KOPs representing typical topography and vegetation within the Project 
Area. The photographs were then analyzed to identify which standard environmental color 
would minimize visual impacts. While no one color works best in all situations and lighting 
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conditions, the shadow gray and shale green colors blended best under front lit conditions 
and had low levels of contrast in back lit situations. A complete analysis of the color 
selection process is available in the Project record. 

Following the implementation of the mitigation measures, although impacts to visual 
resources would be reduced in some cases, residual effects would still occur with the 
transmission line still being present in the area where there was not one previously. 

4.14.5 Unavoidable Adverse Impacts 

As described under Section 4.14.4, micrositing of structures may be used to reduce the 
visibility of the transmission line from certain points by taking advantage of topography. 
Treating the structures with shadow gray or shale green, or a surface treatment that would 
achieve a similar color may help the structures to blend with the colors in the surrounding 
landscape and reduce the overall visibility of the structures at a distance. These treatments 
would help to reduce contrast and make the transmission line less conspicuous in the 
landscape from certain viewpoints. However, most of the impacts with the highest intensity 
levels described under Section 4.14.1 would be unavoidable. For the Proposed Action, 
Alternative 1, and Alternative 2, the VRM Class would be changed as a result of the RMPA. 
In addition, application of micrositing and the color of the structures would not alleviate 
these major impacts. 

4.15 WATER RESOURCES 

4.15.1 Indicators and Methods 

4.15.1.1 Indicators 

The following surface water indicators are used to evaluate identified issues and the potential 
impacts to surface water resources from the Project: 

• Changes in volume, timing, and/or extent of surface water flow 

• Number of drainages and floodplains crossed by the transmission line and access 
roads 

• Proximity of Project components that drain directly to the Agua Fria River 
There were no groundwater resources issues raised during scoping. Groundwater indicators 
are: 

• Measurable effect on groundwater levels as a result of construction water uses 

• Potential for hydrocarbon spills or releases to occur over shallow groundwater 

4.15.1.2 Methods 

A desktop review of potential waters of the U.S. associated with the Project was conducted 
(URS 2012l). The Study Area for the assessment included the proposed 200-foot wide ROW 
routes associated with the Proposed Action and Action Alternatives, as well as a corridor for 
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the corresponding new (but temporary) access roads. The desktop jurisdictional evaluation is 
a precursor to a Preliminary Jurisdictional Delineation. It provides a preliminary assessment 
of potential waters of the U.S. based on a review of aerial photography. The results of the 
evaluation were counts of the number of drainages visible on aerial photography, reported by 
alternative. While all of these drainages may represent channelized flow paths that at least 
occasionally convey runoff, not all of them are necessarily also jurisdictional waters of the 
U.S. That status would need to be determined at some later date prior to Project construction, 
and Section 404 permits would need to be obtained before filling any that are deemed 
jurisdictional. 

4.15.2 Direct and Indirect Effects by Alternative 

4.15.2.1 Impacts Common to All Action Alternatives 

Surface Water Resources 
Construction 
If the estimated short-term, average 48,000 gallons per day (33 gpm) of construction water is 
sourced from surface water, it would be leased or purchased from an existing municipal or 
agricultural user. This water would not likely come from one of the Study Area washes, 
because they only flow ephemerally and are not reliable water sources. If construction water 
is sourced from either of the two major Study Area streams (the Agua Fria and Hassayampa 
Rivers), it would likely be obtained from reservoirs upstream of the Study Area or from one 
of the distribution canals such as the CAP. Impacts to volume, timing, and/or extent of 
surface water flow resulting from this water usage would be negligible because the quantity 
would be small, the period of use would be temporary, and it would represent an alteration of 
an existing use rather than a new use. 

Construction activities almost always have the potential to locally increase runoff due to 
vegetation removal, soil compaction, and drainage path modification. However, construction 
associated with the Project (during either the first phase or the additional 230kV line addition 
at a later date) would be unlikely to do so to any more than a negligible degree because the 
construction corridor (and presumably any new or upgraded roads) would be limited in 
acreage in comparison to overall watershed size and dispersed among a number of tributary 
drainages. Therefore, construction activities would not be likely to alter the volume, timing, 
and/or extent of surface water flow to any measurable degree. Furthermore, the Study Area’s 
ephemeral washes are naturally subject to very wide fluctuations in discharge that occur on 
an erratic basis and their channel characteristics have been formed accordingly. If minor 
changes in runoff characteristics did occur, they would not be likely to have a noticeable 
effect on channel morphology. 

Similarly, via the same mechanisms as listed above, construction activities generally have the 
potential to increase turbidity, suspended sediment concentrations, and/or dissolved mineral 
concentrations, either due to erosion of upland soils or in-stream bed and bank erosion. 
However, the Study Area surface waters are likely naturally high in turbidity because of 
suspended particulates and likely to contain naturally occurring constituents that are leached 
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from the soils, including minerals and salts. Any increases that may be due to construction 
activities would likely be negligible or minor due to the limited and dispersed disturbance 
acreage and the implementation of erosion and runoff control BMPs. However, the proximity 
of construction activity disturbances to drainages is one measure by which alternatives can be 
compared; this is discussed below for the individual alternatives.  

Concrete truck wash-out could also be a potential source of surface water quality impacts, 
either due to concrete materials themselves entering the washes or due to wash waters being 
discharged with sufficient velocity to erode soils and transport them to the washes. However, 
the primary wash out areas for concrete trucks would be in designated locations in the lay 
down yards, which would be constructed on private lands. Additional wash out for purposes 
of cleaning chutes may take place at other designated locations along the ROW, but this 
occurrence would be minimal. Regardless, all wash out areas would be required to comply 
with the AZPDES General Permit for Stormwater Discharges Associated with Construction 
Activity to Waters of the U.S., which stipulates no discharge of these types of wash waters. 
Assuming that this and all other requirements of the General Permit are complied with, 
impacts from this activity would result in negligible impacts to surface water. 

Although construction-related disturbances would occur throughout the ROW, and thus 
would be done within or proximate to ephemeral drainages, APS does not plan to place 
transmission line structures, anchors, or other permanent structures within the drainage 
channels. Instead, all washes would be spanned. This would help to minimize water quality 
degradation (such as increases in turbidity, suspended sediments, or minerals). It would also 
help to minimize impacts to riparian vegetation, if any, associated with the drainage channel, 
which in turn would also help to maintain water quality. Even the widest channel (the Agua 
Fria River crossing) under all Action Alternatives would be well within the allowable span 
length. However, given the width of floodplains, some structures may inevitably need to be 
located within the floodplain. This is discussed further by individual alternative, below. 

Project-related road construction activities and use likely represent a greater potential source 
for water quality impacts than activities related to construction of the transmission line itself. 
In addition to the potential for turbidity, sediment, and salt increases (which, if they occurred, 
should be localized, short-term, and minor, assuming proper BMP use), there would be the 
potential for inadvertent hydrocarbon releases or other contaminants (e.g., concrete mix) due 
to accidents or spills. However, this potential would also be reduced by proper work 
practices, clean-up protocols, and other BMPs. Further, the resultant impact to surface water 
quality would be reduced because of the lack of live water in the Study Area. The potential 
for these impacts can be somewhat related to the acreage of roadway and the number of 
drainage crossings. These are compared by alternative in the following subsections. Note that 
existing roads that would be used in association with the Project are not included in either 
acreage estimates or potential number of waters of the U.S. crossings. These existing roads 
would not result in construction activities, waters of the U.S. fills, or sediment production. 
They would, however, be a potential location for an inadvertent spill or release during 
transport.  

The above discussions on surface water impacts would apply to both phases of construction 
(i.e., the 500kV line and the 230kV line). However, presumably, stringing the 230kV line 
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would not require as much earthwork, thus there would be even lower water usage than the 
first construction phase. It would also presumably not require concrete. Further, it would not 
likely require as much heavy equipment use, further reducing the potential for inadvertent 
hydrocarbon releases as compared to the first phase. 

Last, the potential for impacts to public drinking water supplies if transmission lines or other 
components fall into the river (presumably the Agua Fria) or CAP canal during construction 
of either of the lines would be negligible. First, proper installation practices make it highly 
unlikely that this would occur. Second, conveyances of public drinking water (prior to 
treatment) would only have the potential to intersect the transmission line where it crosses 
the Agua Fria River (seasonally) or the CAP canal. The CAP crossing for all Action 
Alternatives is across a section of the canal that is buried, and if the line fell in this location, 
it would very likely hit the ground, not the water. In the very unlikely event that the line falls 
in the water, there would likely be a temporary shutdown of the conveyance while the line 
was removed; this would not likely impact municipal water supply, because public drinking 
water systems are required to have a storage reserve for a specified time period. 

Operations, Maintenance, and Decommissioning 
There would be no water usage during Project operations or maintenance, thus there would 
be no reduction of surface water quantity during those activities. During decommissioning, 
presumably water usage would be required at a similar quantity as during construction. If 
sourced from surface water, impacts to its quantity or level would be negligible, for the same 
reasons as it would be during construction. 

The construction-related soil and vegetation disturbances would remain during operations 
and maintenance, due to road travel and the time for rehabilitation of non-used areas. This 
would have some potential to increase turbidity, sediment, and mineral concentrations, 
however these increases would likely be negligible or minor due to the limited and dispersed 
disturbance acreage and the implementation of erosion and runoff control BMPs. With time, 
reclamation success would further reduce this potential. 

The potential for impacts to public drinking water supplies if transmission lines or other 
components fall into the river (presumably the Agua Fria) or CAP canal during operations, 
maintenance, or decommissioning would be negligible. First, there would be no tall trees 
whose limbs could cause a downed lined. Second, proper decommissioning and 
decommissioning practices make it highly unlikely that a line would fall into either of these 
water features.  

Although APS does not plan to install transmission line structures, anchors, or other 
permanent structures within the drainage channels, during operations, structures that start out 
near, but outside of a drainage channel, may end up within one because many of the Study 
Area washes are unstable and can migrate laterally during significant runoff events. If this 
occurred, there could be a short-term acceleration of in-stream erosion and downstream 
sedimentation. However, this occurrence would likely be a high priority maintenance issue 
for APS.  
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Groundwater Resources 
Construction 
If the estimated short-term, average 48,000 gallons per day (33 gpm) of construction water is 
sourced from groundwater, it would be leased or purchased from an existing well owner. The 
well would likely be completed in the alluvial aquifer of the Phoenix AMA. Due to the small 
amount of water required, the well owner would not need a grandfathered right or withdrawal 
permit to pump from the AMA. Further, Project use would not represent a new groundwater 
withdrawal, and would therefore have a negligible impact on groundwater quantity or levels 
in the alluvial aquifer.  

As with any construction project, there would be some potential for inadvertent releases of 
hydrocarbons or other contaminants due to accidents or spills. However, this potential would 
be reduced by proper work practices, clean-up protocols, etc. Further, the resultant impact to 
groundwater quality would be negligible because there are no known areas of shallow 
groundwater within the Study Area. Similarly, there would be negligible impacts to 
groundwater quality from concrete truck wash-out practices. 

The above discussion would apply to both phases of construction (i.e., the 500kV line and the 
230kV line). However, presumably, stringing the 230kV line would not require as much 
earthwork, thus there would be even lower water usage than the first construction phase. It 
would also presumably not require concrete. Further, it would not likely require as much 
heavy equipment use, further reducing the potential for inadvertent hydrocarbon releases as 
compared to the first phase. 

Operations, Maintenance, and Decommissioning 
There would be no water usage during Project operations or maintenance, thus there would 
be no impact to groundwater quantity or levels during those activities. During 
decommissioning, presumably water usage could be required at a similar quantity as during 
construction, although likely less would be needed. If sourced from groundwater, impacts to 
its quantity or level would be negligible. The potential to impact groundwater quality would 
also be negligible, for the same reasons as it would during construction. 

4.15.2.2 Proposed Action 

Surface Water Resources 
Construction 
As noted above, the proximity of construction disturbances to drainages is related to the 
potential for impacts due to erosion and sedimentation, or from inadvertent spills or releases. 
Due to the large number of drainages crossed, the information on the number of potential 
waters of the U.S. can be used as a stand-in for proximity. According to URS (2012k), the 
Proposed Action route would cross 552 drainages, most, but not all, of the washes are less 
than 10 feet wide. Assuming a channel width of 10 feet and a disturbance width of 200 feet 
per drainage, there could be 0.046 acres of disturbance in each drainage, for a total of 25.3 
acres of drainage channel directly disturbed by the line. Similarly, URS (2012k) estimated 
that the Proposed Action access road construction (not including the center line road, which 
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is included in the above disturbance calculation) would cross 55 drainages. Assuming a 
channel width of 10 feet and a disturbance width of 28 feet per drainage, there could be a 
total of 0.4 acres of disturbance from this source. Thus, total acreage of disturbed drainage 
channels from both the line and road construction would be approximately 25.7 acres. 

The Proposed Action route would cross three segments of a 100-year flood zone associated 
with water overflowing from the Granite Reef Aqueduct near the west end of the route. 
These segments would be approximately 1,190, 1,000, and 610 feet long, so there may need 
to be one or two structures placed within this flood zone. Continuing east, the line would 
cross 100-year floodplain segments of approximately 370 and 1,800 feet associated with Iona 
Wash; the latter segment is an off-stream flood zone that would likely need to have one or 
two structures placed within it. Trilby Wash has 100-year floodplain that is approximately 
670 feet wide at the route crossing, so no structure placement would likely be necessary. 
One-hundred-year floodplains associated with three tributaries to Padelford Wash would be 
crossed by the route, in a total of five segments. The longest of these segments would be 
approximately 300 feet, which would easily be spanned by the line (the total for all five is 
approximately 700 feet). Continuing east, the line would cross three relatively narrow (45, 
55, and 80 feet) 100-year floodplains associated with three unnamed drainages that are 
tributary to the Agua Fria River; structure placement within these floodplains could easily be 
avoided. Last, the Agua Fria River’s 100-year floodplain is approximately 840 feet at the 
Proposed Action route crossing, and may or may not require a structure to be placed within 
it. In sum, the line would cross approximately 7,360 feet of 100-year floodplains associated 
with several different drainages. Between two and five structures may need to be placed 
within a floodplain under the Proposed Action. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 

Groundwater Resources 
Construction 
See discussion under Section 4.15.2.1. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 

4.15.2.3 Alternative 1: Proposed Action with Additional Corridor 

Surface Water Resources 
Construction 
As noted above, the proximity of construction disturbances to drainages is related to the 
potential for impacts due to erosion and sedimentation, or from inadvertent spills or releases. 
Due to the large number of drainages crossed, the information on the number of potential 
waters of the U.S. can be used as a stand-in for proximity. Identical to the Proposed Action, 
the Alternative 1 route would cross 552 drainages; associated new access roads would cross 
55 drainages, resulting in a total estimated disturbance of approximately 25.7 acres. It is not 
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known how many more drainages would be outside the actual ROW, but within the rest of 
the proposed multiuse utility corridor under this alternative.  

Regarding potential impacts to floodplains, Alternative 1 would have identical impacts 
during construction activities. In addition, under this alternative, there would be a change in 
management of lands administered by BLM, both north and south of SR 74. Co-location of 
future utilities within the proposed additional corridor could potentially impact additional 
surface water resources located on these lands. However, any future projects would be 
subject to NEPA and other environmental review, therefore avoidance or mitigation would 
minimize additional impacts to surface water resources. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 

Groundwater Resources 
Construction 
See discussion under Section 4.15.2.1. In addition, under this alternative, there would be a 
change in management of lands administered by BLM, both north and south of SR 74. Co-
location of future utilities within the proposed additional corridor could potentially impact 
ground water resources located on these lands, depending upon the Project. However, any 
future projects would be subject to NEPA and other environmental review, therefore 
avoidance or mitigation would minimize additional impacts to ground water resources. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 

4.15.2.4 Alternative 2: ROW South of SR 74 

Surface Water Resources 
Construction 
As noted above, the proximity of construction disturbances to drainages is related to the 
potential for impacts due to erosion and sedimentation, or from inadvertent spills or releases. 
Due to the large number of drainages crossed, the information on the number of potential 
waters of the U.S. can be used as a stand-in for proximity. According to URS (2012k), the 
Alternative 2 route would cross 566 drainages (estimated 26.0 acres); associated new roads 
would cross 49 drainages (estimated 0.3 acres). The combined acreage (26.3 acres) is 
essentially the same the Proposed Action in regard to impact potential.  

The Alternative 2 route would cross three segments of a 100-year flood zone associated with 
water overflowing from the Granite Reef Aqueduct near the west end of the route. These 
segments would be approximately 1,190, 1,000, and 610 feet long, so there may need to be 
one or two structures placed within this flood zone. Continuing east, the line would cross 
100-year floodplain segments of approximately 370 and 1,800 feet associated with Iona 
Wash; the latter segment is an off-stream flood zone that would likely need to have one or 
two structures placed within it. Trilby Wash has 100-year floodplain that is approximately 
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670 feet wide at the route crossing, so no structure placement would likely be necessary. 
Three segments of one-hundred-year floodplains associated with three tributaries to 
Padelford Wash would be crossed by the route. The longest of these segments would be 
approximately 210 feet, which would easily be spanned by the line (the total for all three is 
approximately 475 feet). Continuing east, the Alternative 2 line would cross six 100-year 
floodplains segments (totaling approximately 660 feet) associated with three unnamed 
drainages that are tributary to the Agua Fria River; structure placement within these 
floodplains could easily be avoided, as the longest of these segments is approximately 250 
feet. Last, the Agua Fria River’s 100-year floodplain is approximately 840 feet at the 
Alternative 2 route crossing, and may or may not require a structure to be placed within it. 
Overall, this alternative would cross approximately 7,615 feet of 100-year floodplain 
associated with several different drainages. This is slightly more (255 feet) than under the 
Proposed Action and Alternative 1. Between two and five structures may need to be placed 
within a floodplain under Alternative 2, which is the same as could be required under the 
Proposed Action and Alternative 1.  

In addition, under this alternative, there would be a change in management of lands 
administered by BLM, by establishing a multiuse utility corridor on lands south of SR 74. 
Co-location of future utilities within the proposed additional corridor could impact additional 
surface water resources located on these lands. However, any future projects would be 
subject to NEPA and other environmental review, therefore avoidance or mitigation would 
minimize additional impacts to surface water resources. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1.  

Groundwater Resources 
Construction 
See discussion under Section 4.15.2.1. In addition, under this alternative, there would be a 
change in management of lands administered by BLM, by establishing a multiuse utility 
corridor on lands south of SR 74. Co-location of future utilities within the proposed 
additional corridor could impact ground water resources located on these lands depending 
upon the Project. However, any future projects would be subject to NEPA and other 
environmental review, therefore avoidance or mitigation would minimize additional impacts 
to ground water resources. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 
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4.15.2.5 Alternative 3: Carefree Highway Route 

Surface Water Resources 
Construction 
As noted above, the proximity of construction disturbances to drainages is related to the 
potential for impacts due to erosion and sedimentation, or from inadvertent spills or releases. 
Due to the large number of drainages crossed, the information on the number of potential 
waters of the U.S. can be used as a stand-in for proximity. According to URS (2012k), the 
Alternative 3 route would cross 544 drainages (25.0 acres); associated new roads would cross 
50 drainages (estimated 0.3 acres). The combined acreage (25.3 acres) is essentially the same 
impact potential as the Proposed Action, Alternative 1, or Alternative 2. 

The Alternative 3 route would cross three segments of a 100-year flood zone associated with 
water overflowing from the Granite Reef Aqueduct near the west end of the route. These 
segments would be approximately 1,190, 1,000, and 610 feet long, so there may need to be 
one or two structures placed within this flood zone. Continuing east, the line would cross 
100-year floodplain segments of approximately 370 and 1,800 feet associated with Iona 
Wash; the latter segment is an off-stream flood zone that would likely need to have one or 
two structures placed within it. Trilby Wash has 100-year floodplain that is approximately 
670 feet wide at the route crossing, so no structure would likely be necessary. A 1,150-foot 
segment of one-hundred-year floodplains associated with Padelford Wash would be crossed 
by this route, and may require a structure to be placed within it. Continuing east, the 
Alternative 3 route would cross five 100-year floodplains segments (totaling approximately 
1025 feet) associated with three unnamed drainages that are tributary to the Agua Fria River; 
structure placement within these floodplains could easily be avoided, as the longest of these 
segments is approximately 410 feet. Last, the Agua Fria River’s 100-year floodplain is 
approximately 1,335 feet at the Alternative 3 route crossing, and would likely require a 
structure to be placed within it. Overall, this alternative would cross approximately 9,150 feet 
of 100-year floodplain associated with several different drainages. This is somewhat more 
than under the Proposed Action and Alternatives 1 and 2. Between three and six structures 
may need to be placed within a floodplain under Alternative 3, which is slightly more than 
could be required under the Proposed Action and Alternatives 1 and 2. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 

Groundwater Resources 
Construction 
See discussion under Section 4.15.2.1. 

Operations, Maintenance, and Decommissioning 
See discussion under Section 4.15.2.1. 
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4.15.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Surface Water Resources 
Construction 

As noted above, the proximity of construction disturbances to drainages is related to the 
potential for impacts due to erosion and sedimentation, or from inadvertent spills or releases. 
Due to the large number of drainages crossed, the information on the number of potential 
waters of the U.S. can be used as a stand-in for proximity. According to URS (2012k), within 
this four-mile Sub-alternative route, the line would cross 73 drainages (3.4 acres). There 
would be no associated new access roads.  

There would be no 100-year flood zones crossed by the Sub-alternative route. 

Operations, Maintenance, and Decommissioning 

See discussion under Section 4.15.2.1. 

Primary Segment Common to All Action Alternatives 
Surface Water Resources 
Construction 

As noted above, the proximity of construction disturbances to drainages is related to the 
potential for impacts due to erosion and sedimentation, or from inadvertent spills or releases. 
Due to the large number of drainages crossed, the information on the number of potential 
waters of the U.S. can be used as a stand-in for proximity. According to URS (2012k), within 
this four-mile Primary Segment route, the line would cross 70 drainages (3.2 acres). There 
would be no associated new access roads. This is essentially the same impact potential as 
under for Sub-alternative. 

As with the Sub-alternative, there would be no 100-year flood zones crossed by the Primary 
Segment of the transmission line. 

Groundwater Resources 
Construction 

See discussion under Section 4.15.2.1. 

Operations, Maintenance, and Decommissioning 

See discussion under Section 4.15.2.1. 

4.15.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on water resources as described for 
the Proposed Action and Action Alternatives. However, APS is committed to construction of 
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the transmission line, which could be accomplished exclusive of federally managed public 
lands. Under this situation, impacts to water resources located on lands that are crossed or in 
the vicinity of the Project could occur. The degree of potential for impacts to these resources 
and the magnitude of those impacts would depend on the route selected. 

4.15.3 Mitigation and Residual Effects 

No mitigation, beyond those practices and requirements already included in Chapter 2, is 
required because impacts to water resources are predicted to be negligible, minor, and/or 
have a very low potential to occur, thus no residual effects are anticipated. 

4.15.4 Unavoidable Adverse Impacts 

No unavoidable adverse impacts are anticipated. 

4.16 WILDLIFE RESOURCES, INCLUDING SPECIAL STATUS 
WILDLIFE AND MIGRATORY BIRDS 

4.16.1 Indicators and Methods 

4.16.1.1 Indicators 

The following indicators were determined to measure impacts to wildlife resources: 

General Wildlife and Migratory Birds 

• Direct mortality of less-mobile species, including migratory bird nests 

• Suitable habitat (i.e., mapped vegetation community) loss and fragmentation, 
including riparian corridors  

• Increased noise and vibrations that would reduce habitat quality Electrocution risk to 
migratory birds 

• Increased access for predators 
Special Status Species 

• Suitable habitat disturbance, or proximity to suitable habitat 

• Probability of occurrence in the Study Area 

4.16.1.2 Impact Levels 

The following impact magnitude levels were defined for wildlife resources (Table 4.16-1). 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4-185   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 

 

Table 4.16-1 Description of Effect Magnitude Criteria with regard to Wildlife 
Resources 

ATTRIBUTE OF EFFECT DESCRIPTION 

Magnitude (Intensity) 

Negligible  
The changes to individuals or habitat would not be able to be 
meaningfully measured or evaluated by a trained observer. 

Minor  

There would be a small, but detectable effect to habitat amount/quality 
or to individuals of a species that would be noticeable primarily on the 
scale of individuals in a localized area. There would be no effect on 
the viability of the local population or habitat capability. 

Moderate 

There would be an effect to habitat amount/quality or to individuals of 
a species that would be clearly detectable or sufficient to cause effects 
on a local population scale. Effects may be a reduction in population 
numbers, density, or habitat capability that may reduce the species’ 
existing distribution in the Project Area. 

Magnitude (Intensity) Major 

There would be an effect to habitat amount/quality or to individuals or 
a species that would have a substantial, highly noticeable influence on 
the local population and may affect the regional population. The effect 
is likely to reduce local population numbers, density, or habitat 
capability to the point that the species distribution within the Project 
Area would be substantially reduced if not eliminated, such that the 
population would not likely return to a sustainable level.  

Duration 

Temporary Short-lived (i.e., during construction). 

Short-term 10 years or less. 

Long-term More than 10 years. 

4.16.2 Direct and Indirect Effects by Alternative 

4.16.2.1 Impacts Common to All Action Alternatives 

Construction 
Mortality 
All ground-clearing/disturbance activities that could affect special status species or habitat 
would be monitored. Where warranted, a qualified biologist would be retained to conduct 
pre-construction activities to minimize or prevent impacts to sensitive species or habitat. In 
cases where special status species or species of concern are identified, appropriate action 
would be taken to avoid adverse impacts on the species and its habitat. 

Direct impacts to small mammals and reptiles would occur during construction activities 
when individuals are unable to move away from vehicles and other heavy equipment. 
Mortality would occur when individuals are buried or run over by equipment; many small 
mammals and reptiles utilize small burrows underground, so these impacts are particularly 
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likely if individuals stay underground within the direct disturbance area instead of moving to 
adjacent habitat. In general, large mammals would not be directly impacted by construction 
equipment because they would move away from the disturbance area or could be easily seen 
and avoided. 

Pre-construction surveys would be implemented during the nesting season to locate raptor 
and other migratory bird nests. If a nest is found, a timing or spatial buffer may be 
implemented following BLM guidelines. Incidental take of migratory birds is not permitted 
under BLM policy.  

Habitat loss 
There are at least 40 reptile or amphibian, 40 mammal, and over 50 migratory bird species 
that are likely to occur in creosote white-bursage desert scrub or paloverde-mixed cacti desert 
scrub habitats within the Study Area. Construction activities would remove desert scrub 
communities and convert them to disturbed lands, which would be unsuitable habitat for 
most wildlife. Special status species that use desert scrub include desert tortoise, Arizona 
chuckwalla, reticulate Gila monster, golden eagle (foraging only), ferruginous hawk, 
American peregrine falcon (foraging only), western burrowing owl, prairie falcon (foraging 
only), California leaf-nosed bat (foraging only), cave myotis (foraging only), greater western 
mastiff bat (foraging only), LeConte’s thrasher, elf owl, Costa’s hummingbird, Gila 
woodpecker and gilded flicker, Lawrence’s goldfinch, and sage thrasher. Individuals of these 
species using habitat within the ROW for breeding, cover, foraging, and movement would be 
either forced into adjacent suitable habitat, or forced to travel some distance to find suitable 
habitat. Desert scrub habitats are not unique and are very abundant in the vicinity of the 
ROW and in the general area. However, adjacent habitat may be less suitable because it may 
already be occupied or defended, and resources may already be at a carrying capacity to 
maintain a particular species’ population.  

The removal of desert scrub habitats for either temporary or permanent uses under any 
Action Alternative would essentially be a permanent removal of habitat for wildlife and 
special status species. Sonoran desert vegetation is slow-growing and although annuals 
would colonize in the short-term following disturbance, a stable, perennial community would 
not emerge for the long-term (see Vegetation Resources, Section 4.13.2.1). Impacts to 
wildlife and special status species from desert scrub habitat losses would be minor because 
only wildlife individuals in the area immediately within and adjacent to the ROW would be 
adversely affected, and there would be no change to species’ distributions in the Study Area. 

Riparian areas and desert washes are high-value centers of biodiversity and are used by a 
wide variety of wildlife, including special status amphibians, birds, and mammals. Riparian 
areas would be avoided and would not be disturbed by construction activities, unless 
absolutely necessary. Impacts from habitat losses to species that utilize riparian habitats 
(special status species include lowland leopard frog, snowy egret, bald eagle, southwestern 
willow flycatcher, belted kingfisher, western red bat, western yellow bat, Bell’s vireo, yellow 
warbler, and red-napped sapsucker), therefore, would be negligible. Desert washes 
containing seasonal flows or riparian vegetation occur throughout the Study Area, and would 
be avoided if possible. The loss of desert wash habitat, if it occurred, would be long-term and 
moderate to two special status species: crissal thrasher and Lucy’s warbler. Habitat capability 
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for these species would be adversely affected by the loss of these areas. Desert washes are 
mainly present west of the Action Alternative routes (i.e., Hieroglyphic Mountain area), so 
any disturbance to these areas would be the same under all Action Alternatives.  

Impacts to special status species from habitat loss are summarized in Table 4.16-2. 

Noise and Vibration 
Smaller mammals and reptiles would be affected by noise and vibration caused by heavy 
equipment if individuals cannot escape by fleeing the construction area or by finding refuge 
underground. Hearing capabilities in these individuals may be damaged for the short- or 
long-term and may affect predator detection abilities. These impacts would be minor, as only 
individuals in the immediate vicinity of construction activities would be affected. Larger 
mammals such as coyotes or badgers would move away from construction noise, would be 
displaced for the duration, and may return to the area following construction activities. Other 
species that may be using the area for foraging would be similarly displaced. Displacement 
impacts would be short-term and minor. Species present in habitats that are not disturbed, but 
are adjacent to the construction zone, such as within riparian habitats along the Agua Fria 
River (species listed above), would also be temporarily disturbed by noise. However, these 
impacts would be short-term and would not affect populations, reproduction, or habitat 
capability within riparian areas.  

Pre-construction surveys would locate any nests within the construction zone and these nests 
would be avoided (see Section 4.16.3). Some nests may be within a larger radius where noise 
and vibration impacts may still be present, but would not cause adverse reproductive effects. 
In addition, many migratory birds would be present and not nesting in the area; these 
individuals would simply avoid the noise. Impacts to migratory birds from noise and 
vibration would be short-term and minor, as only individuals in the local area would be 
affected. 

Impacts to special status species from habitat losses and noise are summarized in Table 4.16-
2. 
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Table 4.16-2 Summary of Impacts to Special Status Species  

SPECIES POSSIBLE 
OCCURRENCE 

IMPACTS 

HABITAT 
LOSS NOISE 

Lowland leopard frog Agua Fria or Hassayampa 
Rivers 

No loss of aquatic 
or riparian habitats 

Noise Impacts1 

Sonoran desert tortoise Sonoran desert scrub 
(Hieroglyphic Mountains 
(Mtns) 

Habitat loss1 – 
long-term and 
minor 

Short-term and minor, if present  

Arizona chuckwalla Rocky hills or mountains 
with crevices or boulders 
(Hieroglyphic Mtns) 

Habitat loss – long-
term and minor 

Short-term and minor, if present 

Reticulate Gila 
monster 

Rocky hills or mountains 
with crevices or boulders 
(Hieroglyphic Mtns) 

Habitat loss – long-
term and minor 

Short-term and minor, if present 

Snowy egret Agua Fria River No loss of aquatic 
or riparian habitats 

Noise Impacts1 

Golden eagle Any habitat (foraging) Habitat loss 
(foraging) – long-
term and minor 

No nesting substrate within one 
mile of any ROW (Castle Hot 
Springs - 10 miles N of SR 74; 
Vulture Mountains - 5 miles NW 
of Circle City); Noise impacts to 
foraging eagles would be 
negligible. 

Bald eagle Lake Pleasant No loss of aquatic 
or riparian habitats 

Noise Impacts1 

Negligible impacts would occur to 
migrating juveniles or wintering 
eagles, if roosting or foraging 
within a one mile radius of 
construction activities. 

Ferruginous hawk Open country Habitat loss – long-
term and minor 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts to 
foraging individuals would be 
negligible. 

American peregrine 
falcon 

Cliffs (limited) 
Any habitat (foraging) 

Habitat loss 
(foraging) – long-
term and minor 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts to 
foraging individuals would be 
negligible. 
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SPECIES POSSIBLE 
OCCURRENCE 

IMPACTS 

HABITAT 
LOSS NOISE 

Western burrowing 
owl 

Open country Habitat loss – long-
term and minor 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts would 
be minor and short-term.  

Southwestern willow 
flycatcher 

Agua Fria River – riparian 
habitat 

No loss of aquatic 
or riparian habitats 

Noise Impacts1  

LeConte’s thrasher Hassayampa River 
vicinity – creosote 
bursage desert scrub 

Habitat loss – long-
term and minor 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts would 
be minor and short-term. 

Belted kingfisher Agua Fria and 
Hassayampa Rivers 

No loss of aquatic 
or riparian habitat 

Noise Impacts1 

California leaf-nosed 
bat 

Sonoran desert scrub 
(foraging) 

Habitat loss 
(foraging) – long-
term and minor 

Negligible 

Cave myotis Arid areas around cliffs 
(foraging) 

Habitat loss 
(foraging) – long-
term and minor 

Negligible 

Western red bat Agua Fria River (foraging 
and roosting) 

No loss of aquatic 
or riparian habitat 

Noise Impacts1 

 
Western yellow bat Agua Fria River (foraging 

and roosting) 
No loss of aquatic 
or riparian habitat 

Noise Impacts1 

 
Greater western 
mastiff bat 

Hieroglyphic Mtns 
(roosting) 

Habitat loss 
(foraging and 
roosting) – long-
term and minor 

Negligible 

Prairie falcon Cliffs (Hieroglyphic 
Mtns) 

Habitat loss 
(foraging) – long-
term and minor 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts to 
foraging individuals would be 
negligible. 

Elf owl East of US 60  Habitat loss – long-
term and minor 

Negligible 

Costa’s hummingbird East of US 60  Habitat loss – long-
term and minor 

Negligible 

Gila woodpecker and 
gilded flicker 

East of US 60 Habitat loss – long-
term and minor 

Short-term and minor, if present 
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SPECIES POSSIBLE 
OCCURRENCE 

IMPACTS 

HABITAT 
LOSS NOISE 

Crissal thrasher Washes east of US 60  Habitat loss – long-
term and moderate 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts would 
be minor and short-term. 

Lucy’s warbler Washes east of US 60  Habitat loss – long-
term and moderate 

No impacts to nests (pre-
construction surveys would locate 
and avoid); noise impacts would 
be minor and short-term. 

Bell’s vireo Agua Fria River – riparian 
habitat 

No loss of aquatic 
or riparian habitat 

Noise Impacts1 

Yellow warbler Agua Fria River – riparian 
habitat 

No loss of aquatic 
or riparian habitat 

Noise Impacts1 

Red-naped sapsucker Agua Fria River – riparian 
habitat 

No loss of aquatic 
or riparian habitat 

Noise Impacts1 

Lawrence’s goldfinch Agua Fria or east of US 
60  

Upland habitat loss 
– long-term and 
minor; No loss of 
aquatic or riparian 
habitat 

Noise Impacts1 

Sage thrasher Throughout 
(overwintering habitat) 

Habitat loss 
(winter) – long-
term and minor 

Short-term and minor, if present 

1Impacts would differ among the Proposed Action and Alternatives; see Sections 4.16.2.2 through 4.16.2.6. Note: All 
impacts not written in boldface would be the same for the Proposed Action and Action Alternatives. 
 

Operations, Maintenance, and Decommissioning 
Noise and Vibration 
Routine maintenance activities would not impact wildlife or special status species. Human 
disturbance would be minimal in most cases and consist of single vehicle entries over 
established routes.  

Unforeseen maintenance activities such as major or emergency repairs could have impacts 
similar to construction because heavy equipment would be necessary. It may not be feasible 
to schedule emergency maintenance activities with sensitivity to wildlife resources; thus 
adverse impacts to wildlife could occur. Emergency maintenance activities that took place 
during migratory bird nesting periods for instance would have adverse impacts on nesting 
success. In general, noise during maintenance activities would disturb and displace wildlife 
in the vicinity, but most activities would be short-lived and wildlife would return to the area 
following the disturbance. Impacts from emergency maintenance would be minor because 
only individuals in the immediate area would be affected. 
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Electrocution Risk  
There exists the potential for raptors and other migratory bird species to be killed from power 
line collisions and electrocution. Transmission line structures are attractive sites for raptors 
and migratory birds to perch, roost, loaf, and nest (Avian Power Line Interaction Committee 
[APLIC] 2006). This behavior brings birds into the proximity of live power lines and can 
often lead to collisions with wires and electrocution. Incidental take of migratory birds is not 
permitted under BLM policy and raptor electrocutions would be minimized by constructing 
the transmission line according to raptor-safe design standards, which meet or exceed 
recommendations from the Avian Power Line Interaction Committee (APLIC 2006). 
Individual migratory bird mortalities would be avoided and thus there would be no adverse 
impacts to any migratory bird species or population from electrocution.  

Habitat Fragmentation 
Populations of small mammals or reptiles could be fragmented by the transmission line if a 
portion of the population becomes isolated by or avoids the disturbance area. These impacts 
would be short-term and minor, as only local individuals would be affected. Individual 
mammal predators or bats would navigate around the disturbance area if necessary. Impacts 
to these individuals would be negligible to minor as some would be forced outside of normal 
movement patterns. 

Habitats for migratory birds may be fragmented by the transmission line. Many migratory 
bird species require large, undisturbed areas of suitable habitat. Transmission lines, despite 
raptor/bird protection features, still pose a barrier for migratory flights and may reduce the 
security of the habitat (via increased predation along the edges, removal of cover, etc.), so 
that a large area of previously undisturbed habitat becomes two or more smaller areas of 
undisturbed habitat. These impacts would be long-term and moderate, because habitat 
capability for these species may be adversely affected. 

Disturbance of desert wash habitat would adversely impact wildlife movements and linkage 
through the Study Area. Desert washes would be avoided during construction, if possible. If 
these areas are disturbed, impacts to species that use washes for movement (e.g., amphibians 
and aquatic reptiles during flow periods) would be moderate and long-term. 

The Proposed Action and Action Alternatives follow the CAP canal, which serves as an east-
west movement route for wildlife, for three miles near the Sun Valley Substation. There 
would be no disturbance to the CAP canal under the Proposed Action or any Action 
Alternative. 

Permanent roads associated with the transmission line (14-feet wide) would not measurably 
disrupt wildlife behavior as these roads would be used very infrequently, and would not be 
improved (i.e., paved). Direct fragmentation impacts to wildlife from permanent roads would 
be negligible. 

Increased access or predation 
Operation of the transmission line would adversely affect birds, raptors, and small mammals 
that are vulnerable to predation from ground predators along the centerline disturbance or 
from raptors perched on the transmission structures or line. Small mammals and reptiles near 
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the line would be vulnerable to predation by perched raptors. Some ground predators may 
become more common along the line due to facilitated access along the permanent roads, 
thus smaller wildlife could also become more exposed to ground predators. These impacts 
would be long-term and minor, as only local individuals would be affected. 

4.16.2.2 Proposed Action 

Construction 
The Proposed Action crosses south of riparian forests and woodlands that are adjacent to 
semi-permanent water in the Agua Fria River. No riparian habitat would be disturbed. The 
riparian habitat next to the route is continuous with riparian habitat to the north, and may be 
occupied by southwestern willow flycatchers, most likely as migration or non-breeding 
habitat. Therefore, southwestern willow flycatchers would be disturbed temporarily by noise. 
Other species may also be present in this habitat, including amphibians or aquatic reptiles, 
foraging or roosting bats, numerous migratory bird species, or any of ten other special status 
species: lowland leopard frog, snowy egret, bald eagle, belted kingfisher, western red bat, 
western yellow bat, Bell’s vireo, yellow warbler, red-napped sapsucker, or Lawrence’s 
goldfinch. Noise impacts to these wildlife and special status species would be short-term and 
minor, because only individuals in the immediate area would be affected. 

Sonoran Desert Tortoise 
APS would follow mitigation measures listed in Section 4.16.3.1 for the Sonoran desert 
tortoise, including surveying and monitoring for desert tortoise within tortoise habitat in 
order to avoid take. If desert tortoises are encountered during construction, APS would 
follow BLM’s Strategy for Desert Tortoise Habitat Management on Public Lands in Arizona 
and any appropriate guidance issued by Arizona Game and Fish Department and USFWS.  

The Proposed Action crosses Category II and Category III tortoise habitat. Disturbances and 
degradation of tortoise habitat would be avoided or minimized during construction. The 
maximum amount possible of tortoise habitat would be maintained within the footprint of the 
Proposed Action in order to ensure the existence of viable populations within suitable habitat. 
Any disturbance of Category II and Category III tortoise habitat would be compensated at a 
rate determined by the BLM and APS, following DTCT 1991, which is Attachment 1 to IM 
AZ-2012-031. BLM's mandate is “no net loss” of desert tortoises or habitat.  

The Proposed Action ROW would cross 135 acres of Category II desert tortoise habitat, 
which 1) may be essential to the maintenance of viable populations, 2) within which 
population density is medium to high or low density contiguous with medium or high density 
areas; and 3) contains a population that is stable or decreasing. This is the maximum amount 
of Category II desert tortoise habitat that would be disturbed by the Proposed Action and 
compensated following the Compensation for Desert Tortoise report (DTCT 1991).  

The Proposed Action ROW would also cross 192 acres of Category III desert tortoise habitat, 
which 1) is not essential to maintenance of viable populations, 2) within which population 
density is low to medium and not contiguous with medium or high density areas, and 3) 
contains a population that is stable or decreasing. This is the maximum amount of Category 
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III desert tortoise habitat that would be disturbed by the Proposed Action and compensated 
following the Compensation for Desert Tortoise report (DTCT 1991).  

There would be no net loss of desert tortoise habitat under the Proposed Action.  

Operations, Maintenance, and Decommissioning 
Impacts to wildlife resources, including special status species for operations, maintenance, 
and decommissioning activities would be as described in Section 4.16.2.1. 

4.16.2.3 Alternative 1: Proposed Action with Additional Corridor 

Construction 
Riparian habitat impacts would be the same as under the Proposed Action as the alignment is 
the same across the Agua Fria River. Impacts to southwestern willow flycatcher and other 
riparian species from noise would be short-term and minor.  

Sonoran Desert Tortoise 
Desert tortoise habitat impacts would be the same as under the Proposed Action as the 
alignment is the same.  

In addition, under this alternative, there would be a change in management of lands 
administered by BLM, both north and south of SR 74. Co-location of future utilities within 
the proposed additional corridor would impact additional wildlife resources and special status 
species located on these lands. However, any future projects would be subject to NEPA and 
other environmental review, therefore avoidance or mitigation would minimize additional 
impacts to wildlife resources. 

Operations, Maintenance, and Decommissioning 
Impacts to wildlife resources, including special status species for operations, maintenance, 
and decommissioning activities would be as described in Section 4.16.2.1. 

4.16.2.4 Alternative 2: ROW South of SR 74 

Construction 
Riparian habitat impacts would be the same as under the Proposed Action as the alignment is 
the same across the Agua Fria River. Impacts to southwestern willow flycatcher and other 
riparian species from noise would be short-term and minor.  

Sonoran Desert Tortoise 
The Alternative 2 ROW would cross 308 acres of Category III tortoise habitat. Any 
disturbance of Category III habitat would be compensated appropriately following the 
Compensation for Desert Tortoise report (DTCT 1991). There would be no net loss of desert 
tortoise habitat under Alternative 2. 

In addition, under this alternative, there would be a change in management of lands 
administered by BLM, by establishing a multiuse utility corridor on lands south of SR 74. 
Co-location of future utilities within the proposed additional corridor would impact 
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additional wildlife resources located on these lands. However, any future projects would be 
subject to NEPA and other environmental review, therefore avoidance or mitigation would 
minimize additional impacts to wildlife resources. 

Operations, Maintenance, and Decommissioning 
Impacts to wildlife resources, including special status species for operations, maintenance, 
and decommissioning activities would be as described in Section 4.16.2.1. 

4.16.2.5 Alternative 3: Carefree Highway Route 

Construction 
The Alternative 3 route crosses the Agua Fria River at a point where the surrounding 
vegetation and habitats differ little between the uplands and the river channel. As under all 
Action Alternatives, no riparian habitat would be disturbed. No riparian habitat is in the 
vicinity of this alternative; therefore, there would be no potential noise impacts to 
southwestern willow flycatcher or other riparian species. Impacts to southwestern willow 
flycatcher and other riparian species would be negligible. 

Sonoran Desert Tortoise 
The Alternative 3 ROW would cross 244 acres of Category III tortoise habitat. Any 
disturbance of Category III habitat would be compensated appropriately following the 
Compensation for Desert Tortoise report (DTCT 1991). There would be no net loss of desert 
tortoise habitat under Alternative 3. 

Operations, Maintenance, and Decommissioning 
Impacts to wildlife resources, including special status species for operations, maintenance, 
and decommissioning activities would be as described in Section 4.16.2.1. 

4.16.2.6 State Trust Land Route Variation Sub-alternative 

Sub-alternative 
Overall, impacts to wildlife would be as described in Section 4.16.2.1, with the exception of 
riparian species and desert tortoise, described below. 

The Sub-alternative does not contain riparian habitat and no impacts to riparian species 
would occur.  

Sonoran Desert Tortoise 
The Sub-alternative also does not contain any designated desert tortoise habitat, although 
some marginally suitable habitat for tortoise exists within the common desert scrub habitats 
crossed by the Sub-alternative. There would be no net loss of desert tortoise habitat under the 
Sub-alternative.  
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Primary Segment Common to All Action Alternatives 
Impacts to wildlife resources within the Primary Segment would be the same as described for 
the Sub-alternative, with the exception of wildlife species that utilize mesquite bosque 
riparian habitat, described below.  

The Primary Segment would cross one area of North American Warm Desert Riparian 
Mesquite Bosque, which covers approximately one acre within the 200-foot ROW. This area 
would be avoided and would not be disturbed by construction unless absolutely necessary. 
However, construction noise in surrounding areas may temporarily disturb species that utilize 
this habitat. No special status species in the Study Area are known to prefer mesquite bosque 
habitat; however, a variety of amphibians, birds, reptiles and foraging bats may utilize the 
habitat. Noise impacts to these wildlife species, if present, would be short-term and minor. 

4.16.2.7 No Action Alternative 

Under the No Action Alternative the BLM would not issue a ROW, the Bradshaw-
Harquahala RMP would not be amended to establish a single- or multiuse utility corridor, 
and the transmission line would not be constructed as described under the Proposed Action or 
Action Alternatives. There would be no Project impacts on wildlife or special status species 
as described for the Proposed Action and Action Alternatives. However, APS is committed 
to construction of the transmission line, which could be accomplished exclusive of federally 
managed public lands. Under this situation, impacts to wildlife or special status species 
located on lands that are crossed or in the vicinity of the Project could occur. The degree of 
potential for impacts to these resources and the magnitude of those impacts would depend on 
the route selected. 

4.16.3 Mitigation and Residual Effects 

All ground-clearing/disturbance activities that could affect special status species or habitat 
would be monitored. Where warranted, a qualified biologist would be retained to conduct 
pre-construction activities to minimize or prevent impacts to sensitive species or habitat.  

All personnel working on site would complete a mandatory Environmental Awareness 
Program, which includes pertinent information on biological resource identification of 
special status species or species of concern. If special status species or species of concern are 
identified during construction, appropriate action would be taken to avoid adverse impacts on 
the species and its habitat. 

Pre-construction surveys would be implemented during the nesting season to locate raptor 
and other migratory bird nests. If a nest is found, a timing or spatial buffer may be 
implemented following BLM guidelines. The relatively short duration of construction 
activities would be considered before implementing the recommended buffer. 

Raptor electrocutions would be minimized by constructing the transmission line according to 
raptor-safe design standards, which meet or exceed recommendations from the APLIC 
(2006). 
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Gates would be installed on permanent ROW access roads, as required by the land owner or 
land managing agency, or if APS finds it to be warranted, to restrict unauthorized vehicular 
access to the ROW. This would prevent unnecessary traffic along access roads that would 
disrupt wildlife behavior or cause direct impacts (collisions) to wildlife. 

4.16.3.1 Mitigation specific to Sonoran Desert Tortoise 

BLM objectives regarding mitigation for desert tortoises on construction projects are to 1) 
avoid, minimize, or eliminate loss or degradation of habitat and 2) avoid or minimize take of 
tortoises. The following mitigation measures would be implemented along with 
compensation, following the Final Report on Compensation for the Desert Tortoise (DTCT 
1991), for any desert tortoises or desert tortoise habitat that is disturbed.  

Compensation for habitat loss or take would involve either the direct purchase of privately-
owned desert tortoise habitat for transfer to conservation management, or the direct payment 
of funds to an appropriate land management agency/entity for purchase of tortoise habitat or 
other tortoise management actions (DTCT 1991). However, acquiring tortoise habitat is the 
primary means of compensating for residual impacts (BLM IM AZ-2012-031). 

To minimize the potential for desert tortoise mortality, prior to ground-clearing construction 
activities in desert tortoise habitat, a desert tortoise monitor would survey the ROW. If 
tortoises are encountered during this phase or during construction, APS would follow BLM’s 
Strategy for Desert Tortoise Habitat Management on Public Lands in Arizona and any 
appropriate guidance issued by AGFD and USFWS.  

As part of the Environmental Awareness Program, desert tortoise training would be provided 
to all construction personnel who would be present before and during the ground-clearing 
and any fencing of work areas within desert tortoise habitat. Desert tortoise training would 
include procedures on how to reduce tortoise mortality, such as checking stationary vehicles 
for tortoises, and recommendations on how to avoid disturbing tortoises that are detected. 

To minimize the potential for vehicle collisions with desert tortoises, vehicle speeds would 
not exceed 20 mph on all access roads in desert tortoise habitat. Speed limit signs would be 
installed in desert tortoise habitat, and caution signs indicating the potential presence of 
Sonoran desert tortoises would be posted at the beginning of any access road in desert 
tortoise habitat. 

Following the implementation of mitigation measures, residual effects would still occur to 
wildlife resources as a result of the loss of wildlife habitat during construction activities, 
although there would be no net loss of desert tortoise habitat. 

4.16.4 Unavoidable Adverse Impacts 

The loss of wildlife habitat within all areas of permanent and temporary disturbance 
associated with the transmission line would be unavoidable. 

All adverse impacts to wildlife or special status species during emergency maintenance 
activities, after all reasonable measures to protect wildlife have been taken, would be 
unavoidable. 
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4.17 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF 
RESOURCES 

An irreversible commitment of resources occurs if the commitment cannot be changed once 
made. An irreversible commitment of resources occurs when resources are used, consumed, 
destroyed, or degraded during Project construction and operation and cannot be reused or 
recovered. It effectively removes the option of future resource use. Irretrievable 
commitments of resources occur when there are long-term losses of resource production or 
use. These losses are not permanent and can be reversed in the long term if Project facilities 
or land uses change. 

4.17.1 Air Quality and Climate Change 

There would be no irreversible commitments of air quality resources. Project construction 
would result in some minor degradation of air quality, due to emissions from vehicles and 
equipment as well as fugitive dust; however, air quality would return to baseline conditions 
following construction activities. Emissions and dust resulting from operations and 
maintenance activities would be temporary and minimal, and would also return to baseline 
conditions quickly following the activities. However, these temporary impacts could 
constitute irretrievable commitments of air resources. 

Project construction would result in irreversible emissions of GHGs during construction and 
operation activities. In addition, the Project would result in the irretrievable loss of carbon 
sequestration by vegetation that is removed during construction activities. Temporarily 
disturbed areas, successful revegetated and reclaimed, would help to limit this irretrievable 
loss.  

4.17.2 Cultural Resources  

Cultural resources would be irreversibly committed if sites were inadvertently destroyed 
during Project construction or as a result of increased human activity in the Project Areas 
after construction activities. Irreversible commitments to National Register-eligible cultural 
resources would not occur during the operation of the transmission line due to visual impacts 
because the settings of the eligible historic properties in the Project Area are not essential to 
their significance.  

4.17.3 Geology and Minerals  

There would be no irreversible or irretrievable commitments of geological or mineral 
resources as a result of construction or operation of the transmission line because the Project 
would have negligible impacts on these resources, and would not affect the surface 
accessibility of these resources during the life of the Project. Any permanent alteration to 
surface topography from Project construction would not affect the productivity or future use 
of geological or mineral resources in the Project Area. 
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4.17.4 Hazardous Materials and Hazardous and Solid Waste 

No irreversible and irretrievable impacts are anticipated. However, impacts to human health 
or the environment may be irreversible and irretrievable if hazardous materials or wastes are 
released improperly into the environment during construction or operation and maintenance 
activities. However, compliance with laws and applicable regulations, compliance with 
applicant-committed EPMs, and proper handling, containment, and disposal protocols for 
hazardous materials and wastes, the potential irreversible and irretrievable effects from the 
release of hazardous materials and wastes would be reduced to a low level.  

4.17.5 Land Use and Range Resources  

There would not be an irreversible commitment of land use resulting from the Project. Land 
use allocations and encumbrances could be reversed if Project elements were removed in the 
future. An irretrievable commitment of land would occur in the areas of permanent 
disturbances during the life of the Project. 

There would not be irreversible commitments of range resources resulting from the Project 
due to the quick recovery of palatable vegetation. However, there would be a small 
irretrievable commitment of range resources where permanent disturbances occur for the life 
of the Project and for years following if the Project were abandoned and grazing activities 
could be reinstated at the same levels prior to Project activities.  

4.17.6 Public Health and Safety (Including Noise, Electromagnetic Fields, and 
Fire) 

There would be no irreversible or irretrievable commitments of human health and safety 
resources with regard to noise impacts because although construction activities would result 
in some minor degradation of the noise environment, noise levels would return to baseline 
conditions following construction. Noise resulting from operations and maintenance 
activities would be temporary, and would also return to baseline conditions quickly following 
the activities. These would not constitute irretrievable commitments of public health and 
safety resources due to their short-term duration. 

There would be no irreversible or irretrievable commitments of human health and safety 
resources with regard to EMFs. 

Impacts to human health and safety may be irreversible or irretrievable if a Project-related 
fire were to cause human injury or death. However, fire-prevention requirements associated 
with applicant-committed EPMs and regulations regarding equipment and transmission line 
design would reduce the risk to human health and safety from fire to a low level.  

4.17.7 Paleontology 

Paleontological resources would be irreversibly committed if inadvertently discovered 
vertebrate fossils are removed or destroyed during Project construction activities. However, 
the potential for this type of impact is reduced to negligible by the unlikely presence of these 
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resources in the Project Area, in addition to implementation of applicant-committed EPMs 
and BMPs following BLM standards. 

4.17.8 Recreation and Special Designations 

There would be no irreversible commitments to recreation or special designations because 
although construction activities would result in some minor and temporary impacts to at least 
recreation resources, impacted areas would return to baseline conditions following 
construction and successful reclamation. The presence of aboveground features associated 
with the Project would constitute a long-term irretrievable change to the recreation setting 
and could result in displacement of recreation users or alteration of their experiences or 
activities for at least the duration of construction activities, and in some cases for the life of 
the Project, which would constitute irretrievable impacts.  

4.17.9 Socioeconomics and Environmental Justice  

The social and economic structure of Maricopa County would be altered by the Project. Once 
the transmission line is operational, electrical capacity would be increased to some 
communities, inviting additional development, land conversion, and an increased tax base. 
These impacts would likely constitute irreversible commitments to socioeconomic resources 
in the county as the availability of electricity would at least partially induce community 
growth and new development. Once an area is developed, it is unlikely that electric capacity 
would be reduced.  

Private lands acquired by APS for the Project that change land use and taxes paid on the land 
would be irreversible and irretrievable commitments of tax resources.  

The low-income community within three miles of the Project disproportionately affected 
aesthetically and economically by the transmission line would be an irretrievable impact of 
resources. 

4.17.10 Soils 

Irreversible and irretrievable commitment of resources includes the disturbance of soil 
resources with the implementation of the Project, resulting in soil losses and displacement 
during construction and due to increased erosion. Irretrievable commitments of soils would 
occur where soil productivity is reduced due to the presence of aboveground facilities. An 
irretrievable commitment of soils salvaged and utilized in reclamation would initially 
demonstrate a decrease in infiltration and percolation rates, a decrease in available water 
holding capacity, and a loss of organic matter. These effects would slowly be restored by 
natural soil development processes. 

4.17.11 Transportation and Traffic 

There would not be any irreversible commitments of transportation and traffic resources. The 
impact of the transmission line introducing an air hazard to the Thunder Ridge Airpark would 
be irretrievable commitment of resources, as it would occur for the life of the Project.  
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4.17.12 Vegetation Resources, Including Noxious and Invasive Weeds and 
Special Status Plants 

Vegetation communities that would be disturbed within the ROW, access roads, or 
aboveground facilities would be an irretrievable commitment of vegetation resources as these 
areas could be restored if Project elements were to change or be removed. Although 
restoration of perennial and long-lived vegetation could take centuries, it would not 
constitute an irreversible commitment of resources.  

Any infestations of invasive weeds would also be an irretrievable commitment of vegetation 
resources for as long as the infestations occur in place of native plant communities. Any fires 
caused by the increased incidence of invasive species would also be considered an 
irreversible commitment of resources until a native vegetation community was restored or 
regenerated. 

Any loss of special status plant individuals within the disturbance areas would be an 
irreversible and irretrievable impact on the level of individuals for as long as the area is not 
able to be colonized by the species. Impacts to the population or species level would not be 
irreversible or irretrievable as the species could colonize a new or adjacent site. It is not 
expected that any irreversible or irretrievable impacts to special status plants would occur 
from the Project because of the limited presence of this resources within the Project Area, in 
addition to implementation of applicant-committed EPMs and BMPs following BLM 
standards.  

4.17.13 Visual Resources 

The presence of aboveground features and cleared areas associated with the Project would 
constitute an irretrievable commitment of visual resources wherever the line is visible and 
contrasts with the surrounding environment, for as long as the line is present. This would not 
constitute an irreversible commitment of visual resources. 

4.17.14 Water Resources 

Temporary impacts to natural drainages, floodplains, and water quality that may occur during 
construction activities would constitute irretrievable losses of surface water resources for the 
life of the Project. Properly implemented BMPs and EPMs during construction would reduce 
the potential for these impacts. The use of water for construction activities would constitute 
an irretrievable impact as essentially all the water used would be evaporated rather than 
discharged back to surface and groundwater and thus consumed. No irreversible 
commitments of water resources are anticipated. 
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4.17.15 Wildlife Resources, Including Special Status Wildlife and Migratory 
Birds 

Irreversible and irretrievable commitments of wildlife resources would occur through 
incidental mortality of individuals, or incidental take in the case of special status species.  

Project encroachment on riparian or desert wash habitats may result in short-term 
displacement of individuals in the vicinity, but would not be considered an irreversible 
commitment of wildlife resources. Any loss of nesting potential to migratory birds, including 
special status species, from encroachment into sensitive habitats would be an irretrievable 
commitment of resources for the nesting season that was affected. A loss of habitat capability 
for wildlife, including special status species and migratory birds, due to fragmentation of 
habitat caused by the transmission line would be an irretrievable commitment of resources 
for the life of the Project. 

4.18 RELATIONSHIP OF SHORT-TERM USES AND LONG-TERM 
PRODUCTIVITY OF RESOURCE 

This section discusses the relationship between local short-term uses of the environment and 
the maintenance and enhancement of long-term productivity. It describes the effects of the 
short-term use of the public lands for the transmission line and whether the immediate use 
under each alternative is likely to adversely affect the productivity of the resource and be 
sustainable without significant degradation of the environment.  

The commercial life of the transmission line would be 30 years or longer. For purposes of 
this analysis, “short-term” is interpreted to include construction and the commercial life of 
the Project. Long-term productivity would be the productivity of the resource at the 
conclusion of the commercial life of the Project. Short-term uses and long-term productivity 
potential for most resources discussed below would be similar between the Proposed Action 
and Action Alternatives. The short-term resource uses described below may also be 
compared to the long-term productivity of increasing the transmission capacity and reliability 
of electrical power to public and private customers. Any exceptions are noted below as 
appropriate. 

4.18.1 Air Quality and Climate Change 

The short-term effects to air quality resources in the Project Area would result mainly from 
vehicle emissions and fugitive dust. Long-term impacts to air quality would not be expected; 
future removal of the transmission line at the end of the life of the Project would not preclude 
the air quality from reverting to its previous state at the end of the operational life of the 
Project. 

The clearing of vegetation within the Project Area and construction activities would 
contribute to climate change through the short-term generation of GHG emissions, although 
the long-term productivity of the atmosphere with regard to carbon dynamics from the 
Project is unknown. 
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4.18.2 Cultural Resources  

The short-term use of the area during construction could result in adverse effects to National 
Register-eligible cultural resource sites located within the Project Area. However, these 
potential impacts would be mitigated prior to construction through an approved treatment 
plan or avoided by project design. Any physical destruction to sites that may occur would 
destroy or diminish the characteristics that make the sites eligible for the Historic Register 
after the operational life of the Project and thus represent a short-term use. If this occurred, it 
would constitute an adverse impact to the long-term productivity of cultural resources, 
although it is not anticipated. 

4.18.3 Geology and Minerals  

The local and minor alterations of surface topography that would result in some construction 
areas as a result of the Project would not affect the long-term productivity of geological or 
mineral resources in the Project Area. There would be no other significant short-term uses of 
geological or mineral resources during the operational life of the Project.  

4.18.4 Hazardous Materials and Hazardous and Solid Waste 

Short-term uses of the Project Area would adversely affect the long-term productivity of the 
environment if hazardous materials or wastes are released improperly into the environment 
and remediation efforts are not successful enough to restore the environment back to its 
baseline condition once the operational life of the Project has ended. Compliance with laws 
and regulations, applicant-committed EPMs, and following standard protocols for hazardous 
materials and wastes would reduce the likelihood of any accidental and/or improper releases.  

4.18.5 Land Use and Range Resources  

Most short-term effects on land uses in the Project Area would result from the ROWs and 
easements granted for the Project and the subsequent encumbrance of the lands involved for 
any other uses. Long-term impacts to land use would not be expected; future removal of the 
transmission line at the end of the life of the Project would not preclude land use from 
reverting to previous uses or to be converted to new uses allowable under land use plans at 
the end of the commercial life of the Project. 

Short-term uses of range resources would result from construction activities and permanent 
Project features. Long-term losses in productivity of range resources would not be expected 
as forage would be restored with rehabilitation of the ROW at the end of the life of the 
Project. 

4.18.6 Public Health and Safety (Including Noise, Electromagnetic Fields, and 
Fire) 

There would be no affects to the long-term productivity of the human health and safety 
environment as a result of short-term noise or EMF changes during the operational life of the 
Project.  
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Areas disturbed by construction in the short-term may be subject to an increase in Fire 
Condition Class I to Fire Condition Class II if sufficient disturbance remains after 
decommissioning. These areas would be expected to remain at Fire Condition Class II, which 
would adversely affect the long-term productivity of the area with regard to fire danger and 
resulting human health and safety.  

4.18.7 Paleontology 

In the short term, paleontological resources could be inadvertently damaged or destroyed and 
could result in the loss of information, if vertebrate fossils are inadvertently discovered 
during Project activities, primarily through ground disturbance associated with construction 
activities. These impacts would be mitigated to the extent possible through data recovery or 
other appropriate treatment. Information and data retrieved through mitigation measures (i.e. 
data recovery) would represent short-term use of paleontological resources at the expense of 
future research opportunities. Thus, long-term productivity could be lost.  

4.18.8 Recreation and Special Designations 

Visual disturbances created by the removal of vegetation within the ROW would persist for 
many years beyond the life of the Project, but would fade as the structure and function of the 
natural vegetation was restored. Ultimately there would be no long-term impacts to the 
productivity of recreation resources with regard to the natural setting. 

An increase in user-defined OHV trails as a result of the short-term uses of the Project Area 
(e.g., construction of the permanent ROW centerline access road) would conflict with the 
BLM's management strategy for the area and would create challenges for managing the 
natural resources and increase user-conflicts. However, APS’ ROW authorization would 
require monitoring the centerline access route for unauthorized recreational use, and should it 
occur, it would require APS to take steps specified by the BLM to prohibit access and 
mitigate for adverse impacts resulting from unauthorized access. Even though this measure 
would help greatly reduce potential impacts, it would still constitute an adverse long-term 
impact to the productivity of recreation resources in the Project Area as defined by the BLM. 

4.18.9 Socioeconomics and Environmental Justice  

The short-term uses of workforce and resources (during construction) provide for short-term 
economic benefits through employment and purchasing within Maricopa County. These 
short-term uses would have a neutral effect on the long-term economic and social stability of 
the area. 

The short-term use of the land for the ROW would adversely impact the long-term 
productivity of the low-income community that is within three miles for the life of the 
Project. Following the construction of the transmission line, there would also likely be long-
term benefits of providing electricity which in turn would provide additional opportunities 
for development and increased tax bases and future growth within the Study Area, discussed 
in more detail in Section 4.19.  
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4.18.10 Soils 

Disturbance to soils during construction activities would represent a short-term use of soil 
resources in the area. Reclamation of the temporarily disturbed areas would return the soils 
within disturbed sites to long-term productivity by utilizing salvaged topsoil in reseeded 
areas, while un-reclaimed or permanently disturbed areas would suffer a long-term loss of 
productivity. 

4.18.11 Transportation and Traffic 

The local short-term use of the roads and other routes that would provide access to the 
Project Area and proposed ROW would increase traffic levels during construction activities. 
However, local public access routes in the Project Area would be restored to conditions equal 
to or better than existed before the Project and there would be no long-term effects on 
transportation or traffic. 

4.18.12 Vegetation Resources, Including Noxious and Invasive Weeds and 
Special Status Plants 

Short-term and long-term disturbance of vegetation within the Project footprint would 
generally have an adverse impact on the long-term productivity of vegetation resources after 
the operational life of the Project due to the sensitive nature of desert vegetation and the 
difficulty in successful revegetation of disturbed areas. Upon removal of the transmission 
line and rehabilitation of the ROW, the structure and function of plant communities may 
eventually return. However, long-term impacts to vegetation would be apparent for many 
years after the completion of the life of the Project and whether or not the overall long-term 
productivity of vegetation would fully recover is unknown. 

4.18.13 Visual Resources 

Short-term impacts on viewsheds in the Project Area would be tied to temporary visual 
intrusions from construction activities and structures. The visual intrusion of the transmission 
line and the landscape contrast created by the linear disturbances due to the ROW clearing 
would remain for the operational life of the Project.  

4.18.14 Water Resources 

The long-term productivity of water resources would not be affected by any short-term uses 
of water resources during the operational life of the Project. 
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4.18.15 Wildlife Resources, Including Special Status Wildlife and Migratory 
Birds 

Duration of construction activities and the short-term removal of habitat within the 
disturbance areas would constitute a short-term use. Habitat removal would adversely affect 
the long-term productivity of wildlife habitat for many species, including special status 
species and migratory birds, due to the sensitive nature and slow recovery of desert 
vegetation. Disturbed habitats may or may not return to former productivity, and most would 
not recover to former productivity within the operational life of the transmission line. 

4.19 CUMULATIVE IMPACTS 
Cumulative effects are those impacts on the environment which result from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future 
actions in the Cumulative Impact Areas (CIAs), regardless of what agency or person 
undertakes such other actions. Cumulative impacts can result from individually minor, but 
collectively significant actions taken over a period of time. Major past and present land uses 
and disturbances in the area, which are also projected to continue into the future, include: 
roads, commercial and residential development, wildfires, livestock grazing, agriculture, and 
mining. Dispersed recreation (including hiking, OHV use, hunting, etc.) also occurs in parts 
of the CIAs. 

4.19.1 Cumulative Impacts Area 

The sizes of CIAs for this EIS vary by resource. The configuration of the Proposed Action 
and Action Alternatives provided the foundation for identifying CIAs. Cumulative effects 
should be evaluated in terms of the specific resource, ecosystem, and human community 
being impacted. An attempt was made for each environmental resource to determine the 
extent to which the environmental effect could be reasonably detected and then include the 
geographic areas of resources that could be impacted by the environmental effect. However, 
for simplicity, ease of cumulative impact analysis, and in an attempt to avoid having only 
slightly different CIAs for a number of resources, CIA boundaries were left identical for 
multiple resources where it seemed reasonable and conservative to do so. The CIA 
boundaries are reasonably sized to prevent dilution of the cumulative effects over large areas. 
Guidance from the CEQ, “Considering Cumulative Effects – January 1997,” was used in 
identifying geographic boundaries and ultimately the CIA for each resource. The CIA for 
each environmental resource – and the rationale for its boundaries – is described in the Table 
4.19-1.  

 



 
4-206  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

Table 4.19-1 Cumulative Impacts Areas by Resource and Rationale 

RESOURCE CUMULATIVE IMPACT 
AREA RATIONALE 

Air Quality and Climate 
Change 

The Maricopa County PM10 non-
attainment area. Although the extreme 
western portion of the Project Area 
occurs outside this non-attainment 
area, it is located within five miles or 
less of the area boundary.  

(Figure 4.19-1) 

Particulates and fugitive dust from 
construction activities are not expected 
to travel farther than several miles 
before settling to the ground, although 
incremental impacts overall should be 
considered for the county non-
attainment area. 

Cultural Resources 
Geology and Minerals 
Hazardous Materials and 
Hazardous and Solid Waste 
Land Use and Range 
Resources 
Public Health & Safety 
(Noise, EMFs, and Fire) 
Paleontological Resources 
Recreation and Special 
Designations 
Soils 
Vegetation Resources, 
including Noxious and 
Invasive Weeds and Special 
Status Plants 
Water Resources 
Wildlife Resources, 
including Special-Status 
Wildlife and Migratory 
Birds 

Proposed Action and Action 
Alternatives, plus a two-mile buffer 
around proposed routes and additional 
corridors. 
(Figure 4.19-2 for CIA and Figures 
3.6-2 and 3.6-3 specific to Future and 
Existing Land Use) 

 

The direct and indirect effects of the 
Proposed Action and Action 
Alternatives on the majority of these 
resources would be limited to direct 
disturbance areas, which are confined 
within the proposed routes and 
additional corridors for the linear 
facilities. A two-mile buffer should 
encompass potential indirect impacts.  
Erosion from wind and water 
movement in disturbed areas is 
expected to be minimal and typically 
would not extend beyond several miles 
from the disturbance. 
For some of these resources, the CIA 
boundary was chosen for simplicity 
purposes, as defined above, and the 
fact that vantage points from which the 
Proposed Action and Action 
Alternative routes and additional 
corridors, and other past, present, and 
reasonably foreseeable disturbances 
that can be discerned are roughly 
contained within these areas. 

Range Resources 

The full extent of each Burro 
Management Area and livestock 
(sheep and cattle) allotments that the 
Proposed Action and Action 
Alternatives cross, and the permitted 
range uses within these areas that 
could be impacted. 
(Figure 4.19-3) 

The CIA would contain portions of 
each Burro Management Area, 
allotments, and permitted range uses 
that occur within the direct effects area 
and could be impacted by the Project, 
as well as other portions of the 
allotments outside of the direct effects 
area where livestock displaced by the 
Project could potentially be moved to. 
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RESOURCE CUMULATIVE IMPACT 
AREA RATIONALE 

Socioeconomics 
Environmental Justice  

Maricopa County 
(Figure 4.19-4) 

The Proposed Action and Action 
Alternatives occur within this county, 
and the use of the county for the CIA 
boundary allows for ease of gathering 
Socioeconomic data. 

Transportation and Traffic 

Consists of all the existing 
transportation routes into the general 
Project Area including SR 74, US 60, 
and SR 303. 
(No Figure) 

Transportation into the general Project 
Area would primarily be on these 
existing and established access routes. 
Transportation should not be 
noticeably affected outside of these 
major roads. 

Visual Resources 
 

Five-mile buffer around Proposed 
Action and Action Alternative routes 
and additional corridors. 
(Figure 4.19-5) 

Encompasses the extent of the farthest 
KOP and the fact that vantage points 
from which the Proposed Action and 
Action Alternative routes and 
additional corridors, and other past, 
present, and reasonably foreseeable 
disturbances that can be discerned are 
roughly contained within this area.  

 

All CIAs for the Project include a mixture of federal, State Trust, and private lands. Public 
lands managed by the BLM are used for a variety of purposes including dispersed recreation, 
wildlife, livestock grazing, mining, and transportation and utility corridors. Public lands are 
also managed for special values, including the Black Canyon SRMA, Castle Hot Springs 
SRMA, Hassayampa SRMA, Hells Canyon Wilderness Area, Hieroglyphic Mountains 
Special Management Area, Lake Pleasant HMA, and the Vulture Mountain ACEC. Public 
lands managed by USBR are managed to operate dams, power plants, and canals providing 
water and hydroelectric power. State Trust lands are generally managed for commercial uses 
that generate revenue for the benefit of Arizona's schools, or managed for wildlife (and their 
habitat), or recreation. State Trust lands are also developed for public purposes such as roads, 
utilities, and other infrastructure. Private lands have been developed for residential and 
commercial purposes, agriculture, roads, highways, landfills, airports, etc. The lands included 
in all of the CIAs contain a mixture of undeveloped lands, agriculture, cities and towns, roads 
and highways, utilities, commercial and residential development, military facilities, and 
mining.  

Table 4.19-2 details the land ownership by CIA. The information in Table 4.19-2 is referred 
to throughout the discussions by resource topic in the proceeding sections. 
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Appendix 4B provides a list and brief descriptions of past, present, and reasonably 
foreseeable projects and developments that contribute to cumulative effects. Many of these 
projects are discussed or referenced under the resource discussions that follow. 

4.19.2 Past, Present, and Reasonably Foreseeable Actions 

In 2010, Maricopa County had a population of 3,817,117 or 59.7 percent of the state's 
population of 6,392,017 (U.S. Census Bureau 2012a). There was a 24 percent population 
increase in Maricopa County and in the state between 2000 and 2010. Community 
development in the Project Area has been rapid and much of the past, present, and reasonably 
foreseeable actions and developments are a result of population increase. Although the 
Project Area is northwest of the densely populated greater Phoenix area, urban development 
is encroaching. As noted in Appendix 4B, numerous residential developments are planned 
and thousands of acres will be disturbed as a result (Table 4.19-3). For this analysis, it is 
assumed that essentially all of the private and State Trust land within the CIA will be 
developed as some type of residential which could include developed open space interspersed 
within the residential areas. Infrastructure to support that development, including roads, 
irrigation/water delivery, substations, power lines, and power plants, have been constructed 
and additional utilities and road projects are planned (Appendix 4B). Increased dispersed 
recreation and developed recreation facilities also contribute disturbances. Traditional 
activities such as grazing and mining also occur in the CIAs. 

About half of the Project is located either parallel to SR 74 or is essentially adjacent at 
varying distances. This highway is currently a rural two-lane highway. SR 74 serves as a 
major regional transportation facility connecting I-17 to US 60 northwest of the Phoenix 
metropolitan area. SR 74 also connects with several regional arterial roadways that are not on 
the state highway system. Traffic flow is generally stable, but drivers are restricted in their 
freedom to choose their speed, change lanes, or pass (URS 2010). The majority of land 
abutting the highway is undeveloped with open desert bordering the roadway; however, 
future residential development is planned adjacent to the highway, which would increase 
traffic on SR 74.  
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Table 4.19-2 Land Ownership by CIA 

LAND OWNERSHIP 
AIR QUALITY VISUAL 

RESOURCES 

CULTURAL 
RESOURCES, 

ETC. 1 

RANGE 
RESOURCES 

SOCIOECON  

AND EJ 

ACRES % OF 
CIA ACRES % OF 

CIA ACRES % OF CIA ACRES % OF 
CIA ACRES % OF 

CIA 

Bureau of Land Management 96,817  5.3  30,937  10.4   13,236 10.4  23,200 7.4 1,732,521 29.3 

Bureau of Reclamation 11,263  0.6  10,883  3.6   3,624 2.8  15,328 4.9 13,842 0.2 

U.S. Fish & Wildlife Service -  -  -  -  -  -  - - 1 0.0 

U.S. Forest Service 120,726  6.5  -  -  -  -  - - 655,350 11.1 

Total Federal 228,806  (12.4) 41,820 (14.0)  16,860  (13.2)  38,528 (12.3) 2,401,714 (40.7) 

Military 3,975  0.2  653  0.2   653 0.5  653 0.2 724,929 12.3 

Indian Lands 187,443 10.2 - - - - - - 269,927 4.6 

Local or State Parks 93,140 5.0 4,332 1.5 - - 3,643 1.2 100,571 1.7 

County 3,265 0.2 2,951 1.0 485 0.4 1,753 0.6 4,113 0.1 

Private 1,098,110  59.5  132,026  44.2   55,028 43.3  176,401 56.1 1,749,594 29.6 

State Trust Land 229,500 12.4  116,875  39.1   54,162 42.6  93,488 29.7 640,788 10.9 

State Wildlife Area 2,105 0.1 - - - - - - 10,461 0.2 

Total All Owners 1,846,344  100.0  298,657  100.0  127,189  100.0  314,466 100.0 5,902,098 100.0 
1Includes cultural resources, geology and minerals, hazardous materials & hazardous and solid waste, land use, public health & safety, paleontological resources, recreation and 
special designations, soils, vegetation resources, water resources, and wildlife resources. 
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Table 4.19-3 Potential Quantifiable Permanent Disturbance from Reasonably 
Foreseeable Projects within the Two-Mile CIA1 

PROPOSED PROJECT 
DISTURBANCE 

ACRES % OF CIA 

Agriculture 329.9 0.3 

Utilities 18.8 <0.1 

Community/Municipal 6,485.6 5.1 

Developed Recreation 27,818.0 21.9 

Undeveloped 6,775.9 5.3 

Water Infrastructure 1,568.3 1.2 

Residential  82,403.0 64.8 

Lake/Water 1,412.2 1.1 

Mining 54.2 <0.1 

Primary Roads 345.2 0.3 
1Includes cultural resources, geology and minerals, hazardous materials & hazardous and solid waste, land use, public health 
& safety, paleontological resources, recreation and special designations, soils, vegetation resources, water resources, and 
wildlife resources. 
 
 
In the 1997 Maricopa County Transportation System Plan, SR 74 was given a “scenic 
overlay” and then in 2006, Maricopa County produced the SR 74 Scenic Corridor Guidelines 
to protect, preserve, and enhance the existing natural environmental qualities along the SR 74 
corridor to the maximum extent possible, while providing for economic development 
opportunities. SR 74 has since been designated as a future Regional Transportation Plan 
Freeway (MAG 20087).  

There are numerous planned community developments within the CIAs which are further 
detailed in Section 4.19-7 and Appendix 4B. Projected growth will require infrastructure and 
roadway expansions, developments, and improvements. Due to projected growth, the 
ultimate concept for SR 74 is an asymmetrical 10-lane divided, controlled access, suburban 
freeway (URS 2010). 

4.19.3 Air Quality and Climate Change 

The CIA for air quality is the PM10 Non-Attainment Area for Maricopa County and totals 
approximately 1,846,344 acres (Figure 4.19-1). Maricopa County is managed to prevent 
exceedances of NAAQS, and to improve air quality; to date, the county has been unable to 
meet attainment standards for PM10 or ozone and therefore is in non-attainment status. 
However, data from the three monitoring stations (Glendale, Dysart, and Zuni Hills) near the 
Project Area indicate no exceedances of 24-hour PM10 standards during 2010. 
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Past and present disturbances including mining, agriculture, residential and commercial 
construction activities, industrial activities, and vehicle emissions have contributed to air 
quality issues. Two vehicle proving grounds near the Project Area (Appendix 4B), the 
former Chrysler Proving Ground and the Arizona Proving Ground (formerly Volvo), have 
contributed vehicle emissions and particulates within the CIA. The Chrysler Proving Ground 
is no longer in operation and therefore is not currently a source of emissions, but could be for 
fugitive dust. 

Air pollution sources occur in higher density in and near the greater Phoenix area. Although 
the Project Area has for the recent past been relatively undeveloped, nearby Phoenix has 
impacted the air quality and caused the non-attainment status for PM10 and ozone, and the 
carbon monoxide attainment with a maintenance plan status.  

Existing energy industry sources in the CIA include the Glendale Energy Power Plant, the 
Cotton Center Solar Plant, Sundance Generating Station (gas-fired), and West Phoenix 
Power Plant (gas-fired). Numerous substations and transmission lines move this electricity 
from the plants to the grid.  

Vehicles are a major contributor of emissions and particulates. Air traffic associated with the 
LAFB and other small local airstrips have also impacted air quality. 

Non-permitted air emissions sources potentially affect historic and current air quality in the 
CIA. Particulate matter sources of concern include: residential development; ranching; 
private and public grazing and agriculture; ground clearing in open lands and along utility 
corridors; road dust; smaller mining and rock crushing operations; recreational activities; 
transportation construction and maintenance efforts; and exhaust from vehicles. 

Reasonably foreseeable new non-permitted emission sources, or changes from current 
emission patterns, are expected to include: 

• Residential development and construction of associated infrastructure, 

• Road construction and expansion, 

• Growth in general rail traffic on the BNSF,  

• Local and regional growth in auto, truck, and air traffic,  

• Range improvement and fire management efforts, and  

• Increased ground disturbances from:  
o vegetation changes associated with grazing and agricultural activities,  

o vegetation removal under or along utility corridors, along fire breaks, and 
from construction efforts  

o changes in emissions from non-permitted sources identified as currently 
existing.  

Specific projects are identified in Appendix 4B.  
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Reasonably foreseeable actions in the CIA over the next 30 years would be expected to result 
in additional emissions to the Maricopa County non-attainment area for PM10 and the non-
attainment area for ozone. Construction and operation of the reasonably foreseeable projects 
would be permitted and mitigated in accordance with regulation to ensure that they do not 
cause or contribute to exceedances of NAAQS. The overall cumulative impact of the existing 
and reasonably foreseeable emissions sources, including the Sun Valley to Morgan 
500/230kV Transmission Line, would not be expected to significantly change the current air 
quality levels in the CIA. The overall impact of all other activity trends identified would be 
to maintain current air quality levels, possibly but not definitely a minor upward trend over 
time. Individual projects could have a very localized moderate impact on air quality, though 
not likely over any extended duration.  

4.19.4 Cultural Resources  

The CIA for cultural resources includes the Project components and a two-mile wide buffer 
surrounding them, a total of 127,189 acres (Figure 4.19-2). Land ownership is detailed in 
Table 4.19-2 above. Table 4.19-4 details the existing quantifiable general land uses within 
this CIA. Approximately 13,236 acres of the CIA are managed by the BLM, 3,624 acres by 
the USBR, 653 acres are military lands, and an additional 54,162 acres by the ASLD. This 
equates to 56.4 percent of the CIA under federal or state regulatory oversight. The remaining 
land includes 485 acres of county land and 55,028 acres of private lands which are generally 
not subject to Section 106 of NHPA or the Arizona State Historic Preservation Act. 

Table 4.19-4 Existing Quantifiable Land Uses in Two-Mile CIA1 

LAND USE DISTURBANCES ACRES* % OF CIA 

Agriculture 342.9 0.3  

Utilities 18.8 <0.1  

Community/Municipal 3,074.0 2.4  

Developed Recreation 3,000.2 2.4  

Undeveloped 114,888.4 90.3  

Water Infrastructure 1,568.3 1.2  

Residential 3,045.8 2.4  

Lake/Water 932.5 0.7  

Mining 214.4 0.2 

Primary Roads 125.8 <0.1 
1Includes cultural resources, geology and minerals, hazardous materials & hazardous and solid waste, land use, public health 
& safety, paleontological resources, recreation and special designations, soils, vegetation resources, water resources, and 
wildlife resources. 
* Not including Grazing Lands or Burned Areas - To lump all types of disturbances together would not provide an accurate 
picture of the CIA, some of which, though grazed or burned, is relatively undisturbed, although it acknowledges that some 
level of modification to the natural condition has occurred. Acreages are not necessarily exclusive and may overlap, 
therefore acreages may be slightly more than in Table 4.19-2. 
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Past and present disturbances to cultural resources in the CIA have been the result of utility 
installation, road development, ranching/agriculture, residential and commercial 
development, archaeological excavation, recreational activities, and likely vandalism and 
unauthorized artifact collection (Appendix 4B). The past and present land uses in the CIA 
have resulted in the loss, disturbance, theft, and burial of cultural artifacts and sites, as well 
as the modification and alteration of the setting of cultural sites and resources. The 
incremental degradation of cultural resources reduces the information and interpretive 
potential of historic properties. Development on state and federal lands requires that cultural 
resource surveys be conducted to determine the presence of cultural resource sites eligible for 
listing on the National Register; there is no such requirement for disturbance on private lands 
unless there is a federal or state nexus. As directed by Section 106 of the NHPA, National 
Register-eligible sites are generally avoided or mitigated if avoidance is not possible for 
projects with a federal or state nexus. Projects/development disturbances conducted prior to 
1966 (i.e., prior to NHPA) and/or those without a federal or state nexus generally did not 
identify/quantify cultural resource sites or impacts to them. 

Sites that have been determined to be ineligible for the National Register did not require 
avoidance, have been discharged from management, and therefore have likely been impacted 
by the activities requiring the cultural resource inventory (i.e., development, utility 
installation, fence projects, road construction, etc.). 

The reasonably foreseeable future disturbances in the CIA are quantified for the cultural 
resources CIA in Table 4.19-3, and are detailed in Appendix 4B. Changes to state and 
private undeveloped and agricultural lands within the CIA are likely as some of these lands 
get converted in the future to more residential, commercial, and recreational utilization. 
Planned community development constitutes the largest reasonably foreseeable disturbance 
(64.8 percent of the CIA) on privately owned and State Trust land (to be sold, leased, or 
developed). On the privately owned there would be no protection for cultural resources on 
those lands. Construction of proposed utilities and other ROW uses (i.e., roadways, pipelines, 
substations, power lines) within the CIA could also potentially impact eligible sites; however, 
if there is a federal or state nexus, avoidance and/or mitigation of impacts to National 
Register-eligible cultural resources would be required.  

Increased disturbance from multiple actions could result in cumulative adverse impacts to as 
yet unknown cultural resource sites. Increased accessibility created by new roads built in 
association with projects can cause cumulative impacts related to increased public visitation, 
recreational impacts, unauthorized artifact collection, and vandalism. 

Within the CIA for cultural resources, known quantifiable past and present disturbances total 
approximately 11,390 acres or 9.7 percent of the CIA. Proposed future disturbances, 
including the Sun Valley to Morgan Project, would potentially disturb approximately 
107,633 acres. These past, present, and reasonably foreseeable disturbances total 119,023 
acres, or about 93.6 percent of the CIA.  

Current and future development will contribute to the cumulative effects, both direct and 
indirect, on prehistoric and historic cultural resources in the region. All proposed, reasonably 
foreseeable developments would be completed under the oversight of Section 106 of NHPA 
if there were a federal or state nexus and thus, Project impacts would be individually 
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addressed. Development of a multiuse utility corridor (requiring an RMPA), under Action 
Alternative 1 or Alternative 2, on public lands would provide for additional development 
within that corridor; however, future developments would be subject to NEPA and under the 
oversight of Section 106 of the NHPA. Impacts to specific cultural resources would depend 
on the exact Project location and extent of ground disturbance, as well as land jurisdiction. 
Section 106 of the NHPA requires avoidance and/or mitigation of impacts to National 
Register-eligible cultural resources by federal undertakings. However, cumulative impacts to 
cultural resources from reasonably foreseeable projects would mostly result from ground 
disturbance related to new residential, commercial, or industrial developments on private 
lands without regulatory oversight.  

Development of the Sun Valley to Morgan Project would result in a 0.1 percent increase in 
disturbance in the CIA over the next 30 years and could contribute to the loss of site integrity 
of up to six to nine sites, depending on the Action Alternative selected, if they could not be 
avoided by project design. This impact, in addition to other reasonably foreseeable future 
activities on federal or state lands would be minor. Data recovery of NRHP-eligible sites that 
could not be avoided would expand the regional database and knowledge of prehistoric and 
historic contexts. The mitigation measures developed to avoid direct impacts to cultural 
resource would also minimize contributions to cumulative effects. Cumulative impacts to 
cultural resources from past, present, and reasonably foreseeable future activities would be 
minor to moderate. 

4.19.5 Geology and Minerals  

Potential effects to the geology and mineral resources consist of mineral resource depletion, 
removal of mineral resources from availability for development, and topographic changes. 
Sections 3.4 and 4.4 discuss in detail the geology of the Project Area and the Project’s likely 
affect on geology and mineral resources, respectively. The CIA for geology and minerals 
encompasses 127,189 acres (Figure 4.19-2). The past and present activities, such as road 
building, mineral extraction, and other infrastructure projects (Appendix 4B), have impacted 
the geology of the area due to terrain modifications and extraction of minerals.  

Although there has been mining activity in the CIA in the past and active mining claims are 
present, there are no active mines in the CIA. Mining has disturbed approximately 214.4 
acres within the CIA. There are twelve mine sites, two known to be for metallic minerals and 
one for non-metallic minerals within the CIA (USGS 2012). No active sand and gravel 
operations occur within the CIA. 

Transmission lines and associated facilities overlap with mining claims where mining could 
have occurred in the past. As described in Section 3.4, several abandoned mine sites are 
found throughout the CIA. As commodity prices fluctuate and new uses are found for 
specific metals and other mineral products, some of these abandoned resources may become 
economically viable in the future and reopened. Since a substantial portion of the Project is 
located on alluvial fans and basin-fill material, it is highly unlikely that construction and 
operation of the Project would preclude development of any metallic mineral resources in the 
area.  



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4-215   
Draft Environmental Impact Statement and 
Draft Resource Management Plan Amendment  October 2012 
. 

The Project would have a long-term disturbance of between 130 to 142 acres, depending on 
the Action Alternative selected. Use of mineral products for the construction of roads, 
railroads, buildings and other facilities would likely occur in the future. Impacts from use of 
licensed gravel pits and other borrow sources are regulated and minimal. Construction of 
utilities, roads, and residential developments could alter surface topography. Mines for 
various mineral commodities would likely be developed if their economic value increases. 

Under Action Alternatives 1 or 2, the designation of a multiuse utility corridor (requiring an 
RMPA) for future ROWs could alter or limit future access to mineral resources potentially 
encumbered by future linear ROWs. 

Within the CIA, known quantifiable past and present disturbances total approximately 11,390 
acres. The Proposed Action, or any of the Action Alternatives, when combined with 
reasonably foreseeable actions and disturbances would contribute disturbance to geology and 
minerals and thus a cumulative impact. When combined, past, present, and reasonably 
foreseeable future developments/disturbances, as presented in Table 4.19-3, total 119,023 
acres. This equates to disturbance of 93.6 percent of the CIA. However, much of this would 
be surficial and would not affect geology or minerals. The cumulative effects of the Project, 
when combined with past, present, and reasonably foreseeable disturbances, on mineral and 
geological resources would be minor and its effect on topography would be negligible to 
minor.  

4.19.6 Hazardous Materials and Hazardous and Solid Waste 

The CIA for hazardous materials and hazardous and solid waste includes a two-mile buffer 
surrounding the Proposed Action and Alternatives, a total of 127,189 acres (Figure 4.19-2). 
Past and present activities that generate hazardous materials and/or hazardous and solid waste 
have included mining, residential development, road and utility development, energy 
development (i.e., substations), two vehicle proving grounds, and military installments. 
Section 3.5 summarizes known hazardous materials sites and facilities within and near the 
Project and CIA. 

Reasonably foreseeable generators of solid and/or hazardous waste in the CIA include the 
construction/development of the proposed LAFB Solar Project, the Sun Valley to Trilby 
Wash to Palm Valley Double Circuit 230kV Line, the Trilby Wash Substation, and several 
transportation projects, among others (Appendix 4B). All construction projects would be 
required to comply with all state, federal, and local regulations relevant to the handling and 
disposal of all wastes.  

All solid and hazardous wastes generated during the construction phase and during the 
operations phase of the Project would be transported to licensed facilities off-site for 
treatment and disposal. In the context of existing and reasonably foreseeable solid and 
hazardous waste generation locally and regionally, the Project would constitute a minor 
increase in waste generation and management, well within existing capacities and 
infrastructure. 

Given the existing capacity and regulatory framework for generators, transporters, and TSD 
facilities, the Project in combination with the other reasonably foreseeable projects and 
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activities would have minor cumulative effects on solid and hazardous waste generation and 
management. The Project would comply with all local, state, and federal regulatory 
requirements. 

4.19.7 Land Use and Range Resources  

4.19.7.1 Land Use 

The CIA for land use includes a two-mile buffer surrounding the Proposed Action and 
Alternatives (Figure 4.19-2). As noted in Table 4.19-2, 13.2 percent of the CIA is under 
federal jurisdiction while another 42.6 percent is State Trust lands. There are also 653 acres 
of military lands which make up 0.5 percent of the CIA. The remaining 43.3 and 0.4 percent 
are private and county lands, respectively. Federal or public lands are managed for a variety 
of purposes, primarily related to preservation, recreation, and development of natural 
resources. State Trust lands are not public lands, but are instead managed as a public Trust 
created to support the education of children which is accomplished in a number of ways, 
including the sale and lease of State Trust lands for grazing, agriculture, municipal, school 
site, residential, commercial and open space purposes.  

Past and present developments and disturbances related to land use were presented in Section 
3.6 and are listed in Appendix 4B. The majority of land in the CIA is currently undeveloped 
(Figure 3.6-2; 115,821 acres or 91.0 percent) with open desert and areas identified as future 
residential development areas (Figure 3.6-2). The USBR manages the Waddell Canal, the 
Maricopa Water District manages the Beardsley Canal and the New Waddell Dam/Reservoir, 
and the CAWCD manages the CAP Canal. There are existing and planned recreational trails 
within the CIA, most on BLM-managed public lands and some owned and maintained by 
Maricopa County. The Lake Pleasant Regional Park is located in the northeast portion of the 
CIA, north of SR 74, and relies on SR 74 for access to entrances and marinas. The cities of 
Peoria and Surprise have annexed some of the CIA surrounding SR 74 to the north and south. 
In general the CIA is characterized by open desert, lands used for grazing, mining, utilities, 
recreation, and widely dispersed residential development. In some areas, open desert has 
been converted to residential, commercial, and industrial uses (e.g., military, railroad, 
electrical substations). 

Future and planned land uses in the CIA include residential, mixed use, commercial 
development, and parks and open space (see Figure 3.6-2). These future uses are defined 
under the general plans for the area (Maricopa County 2002; City of Peoria 2010; City of 
Surprise 2008a; Town of Buckeye 2008). Approximately 51,343 acres, or 94.8 percent, of the 
state lands within the CIA are included in future residential/community developments.  
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Planned residential developments in the Town of Buckeye, unincorporated Maricopa County, 
and the cities of Surprise and Peoria that are located within two miles of the Proposed Action 
route, ACC-certificated route, and all other Action Alternative routes are listed in Table 
4.19-5. 

Table 4.19-5 Planned Residential Developments within the CIA 

TOWN OF BUCKEYE CITY OF SURPRISE 

Douglas Ranch Grand Vista 

Festival by Lyle Anderson Marisol Ranch 

Sun Valley Villages I and II  

Spurlock Ranch   

UNINCORPORATED 
MARICOPA COUNTY 

CITY OF PEORIA 

Coyote Trails Saddleback Heights 

Asante West Quintero 

Broadstone Ranch Vistancia  

Warrick Properties Estates at Lakeside 

Roesner Ranch Lake Pleasant Heights 

Lake Pleasant  

Grande Oasis  

Peak View Estates Unit 2 and 3  

Trail of Light  

Walden Ranch 
Rancho Cabrillo 

 

Rancho Maria  

Source: Maricopa County 2012 

 

The full development of the Lake Pleasant Heights, Saddleback Heights, and Vistancia 
communities in conjunction with the Project and planned future expansion of SR 74 would 
significantly change the land use in this portion of the CIA. Community development 
including residential, commercial, and business components would transform the existing 
rural land uses to urban/suburban. This would be a major land use cumulative effect in this 
portion of the CIA. 

In order to accommodate the planned development, additional utilities would be required. 
Future utilities would include fiber optic, water, sewer, gas, and power lines. Main trunk 
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lines as well as distribution systems for each of these facilities would be necessary to service 
the developing communities. 

The future SR 74 expansion would require new ROW along the entire length of the highway 
between US 60 and I 17. The existing ADOT ROW corridor is 200 feet wide centered on the 
roadway. The widening would require an additional 200-225 feet of ROW for the majority of 
the corridor. The total ROW needed from each agency is as follows: State Land – 421.5 acres 
(55.8 percent), BLM – 244.0 acres (32.3 percent), USBR – 29.5 acres (3.9 percent) and from 
private owners – 60.7 acres (8.0 percent). 

Of the 54,162 acres of state lands in the CIA, currently 53,545 acres are undeveloped; this 
changes drastically in the foreseeable future with 51,343 potentially sold or leased for 
developments (residential, municipal, recreation/open space, etc.); this equates to 94.8 
percent of state lands within the CIA being developed. 

The Project would have a long-term disturbance of between 130 to 142 acres, depending on 
the Action Alternative selected. Reasonably foreseeable projects and development would 
convert an additional 107,633 acres of the CIA for development of master planned 
communities, recreation facilities, community/municipal infrastructure, roads, and utilities. 
These developments when combined with past and present disturbances would total 119,023 
acres or 93.6 percent of the land use CIA and would result in further changes to the types of 
land uses and would continue to alter the landscape. Under either Action Alternative 1 or 
Alternative 2, the designation of a multiuse utility corridor (requiring an RMPA) on public 
lands would provide for additional development, however future developments would be 
subject to NEPA.  

In general, an increase in developments would contribute to the modification of the character 
of the CIA. As development occurs, the rural environment would become increasingly more 
residential, commercial, and industrial. Large developments that require many employees 
would spur other commercial and residential growth, causing the need for improved 
transportation corridors and other infrastructure. If populations increase as a result of large 
developments, the use of designated recreation areas and dispersed recreation within the CIA 
also could increase. In addition, the quality of the recreational setting could be degraded by 
the loss of a wilderness aesthetic, visual intrusions upon the landscape, and potentially 
increased regional haze due to the cumulative increase in development. This would further 
reduce the amount of open space in which to recreate, but would increase the ability to meet 
the energy needs of developing and nearby communities. The cumulative effects of past, 
present, and reasonably foreseeable projects to land use would be major, although this 
Project would contribute only negligibly to this overall cumulative effect.  

4.19.7.2 Range Resources 

The CIA for range resources encompasses the livestock allotments intersected by the Project 
(Figure 4.19-3) and totals 314,466 acres. 

Livestock grazing is permitted on approximately 39,802 acres of BLM-managed public land 
and 85,308 acres of State Trust land within the CIA (39.8 percent). The past and present 
activities discussed above in land use have had a direct effect on the extent of grazing and the 
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amount of forage available in the CIA. Residential and commercial development has 
encroached on lands used for grazing and reduced the amount of land and forage available in 
the Douglas, Lower Bo Nine, Bo Nine, West Wing Mountain, Ridgeway-Kong, Lockett, and 
Desert Hills BLM allotments and Douglas, Lockett, Desert Hills, Maughn, Durbano, Sheep 
Springs, Widow Snell, and four unknown name State Trust land allotments. 

Reasonably foreseeable projects, as discussed above under Land Use, would result in further 
changes to the vegetation communities that are used as forage for cattle grazing in the CIA. 
State Trust lands sold or leased for developments would no longer be available for grazing. 
Commercial development would result in the removal of vegetation communities and forage. 
The growth of master planned communities would convert more lands to structures and 
urban landscaping. Further, construction of roads and freeways would result in the removal 
and transformation of native vegetation communities to roadways, with a mixture of urban 
and native vegetation reclamation in the ROWs. 

The Project would convert an additional 130 to 142 acres of land from generally open desert 
to utility ROW depending upon the Action Alternative selected. This would represent less 
than 0.1 percent of the CIA. This would further reduce the amount of open space in which to 
graze cattle. This effect when combined with past, present, and reasonably foreseeable 
projects would constitute only a negligible amount to the moderate to major cumulative 
impact on range resources. 

4.19.8 Public Health and Safety (Including Noise, Electromagnetic Fields, and 
Fire) 

The CIA for Public Health and Safety is the same as Cultural Resources (Figure 4.19-2). The 
following subsections provide information on the cumulative impacts of noise, EMFs, and 
fire and fuels management as the topics relate to public health and safety. 

4.19.8.1 Noise 

The current land ownership (Table 4.19-2) and uses within the CIA (Table 4.19-4 and 
Appendix 4B) indicate dominant and/or likely noise sources. The ambient sound 
environment within the CIA would generally be expected to vary with proximity to the major 
transportation routes and developed areas. 

Air traffic impacts are generally restricted to near the vicinity of the few isolated small and/or 
private air strips in or adjacent to the CIA. Takeoffs and landings generate brief but loud 
local impacts. Military aircraft utilize a portion of the CIA when flying to/from the LAFB 
Auxiliary Field #1. The F-35 aircraft pilot training center will be coming to LAFB, which 
could result in additional noise impacts if the aircraft uses the Auxiliary Field #1 during 
training. Commercial and industrial activities in the CIA can produce localized noise but 
these are few in number. The most prominent noise impacts in the CIA result from 
transportation sources and ranch, residential, or small development sounds generated in areas 
of comparably higher population density. Rail traffic associated with the BNSF currently 
generates noise impacts through the central portion of the CIA, with the railroad traversing 
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northwest-southeast through the CIA. Sound generated by current rail traffic along the BNSF 
elevates current noise levels within 0.25-mile of those tracks. 

Development of the numerous planned communities, as discussed in Section 4.19.7, would 
generate increased noise as the residences and associated infrastructure (i.e., roads) are 
constructed and recreation areas are developed. Additional residential development could 
increase the air traffic noise impacts and lead to noticeable increases in noise levels along 
approaching and departing flight paths. Use of helicopters in construction of the transmission 
lines would produce noise impacts along their flight paths, but only during construction in 
localized areas of the Project after transmission structures have been installed. The 
development of the various power facilities (Appendix 4B) would likely result in moderate 
short-term noise impacts during construction and long-term minor noise impacts in the CIA, 
approaching moderate impact levels at only the closest residences. 

Increases in commercial activity in and near the CIA would include construction and 
operation of electrical generation facilities. These would increase noise levels in the 
immediate vicinities of these activities. Increases in area population due to planned 
community developments would increase noise generated by vehicular traffic and 
recreational vehicles. Expansion and construction of roadways associated with residential 
developments would increase noise as well. Noise caused by the construction of the Proposed 
Action or Action Alternatives combined with present and reasonably foreseeable noise 
effects from air, vehicle, and rail traffic in and near the CIA would be minor. 

4.19.8.2 EMFs 

There are several existing sources of EMFs in the CIA including the Humbug Substation, 
Lakeside Substation, Morgan Substation, Morristown Substation, Oberlin Substation, 
Raceway Substation, and various portions of 69kV, 230kV, and 500kV transmission lines. 

Reasonably foreseeable future sources of EMFs include the Sun Valley Substation, the Sun 
Valley to Trilby Wash to Palm Valley Double-circuit 230kV transmission line, and other 
sources likely to increase as development continues within the CIA. 

Once operational, the EMFs associated with the Project would not combine with the impacts 
of other projects because the impact would only occur in the immediate area of this Project. 
The addition of other new lines (e.g., Sun Valley to Trilby Wash to Palm Valley double-
circuit 230kV transmission line) would not change the level of effect at any specific location. 
Similarly, negligible impacts associated with EMF exposure from transmission lines would 
only occur in the immediate vicinity of the lines. The Project is not anticipated to contribute 
any more than negligible to minor cumulative public health impacts associated with EMF 
due to its distance away from any potential receptors. 

4.19.8.3 Fire 

Past, present, and reasonably foreseeable projects and disturbances (Appendix 4B) increase 
the cumulative level of human influence adjacent to wildlands and potentially increase the 
number of human-caused wildfire ignitions. The Project’s contribution to increased 
probability of human-caused wildfire ignitions would be minor based on the short duration of 
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construction activity. The presence of the overhead transmission line would create an 
ongoing source of potential wildfire ignitions for the life of the Project. Ignitions can be 
caused by such unpredictable events as lightning strikes, conductor contact by flying debris, 
mechanical malfunction or failure of transmission line components, and miscellaneous 
collisions (i.e. birds, helicopters, planes). These events are rare but would be unavoidable. 
When considered in combination with other reasonably foreseeable projects in the CIA, the 
potential for wildfire ignitions would be a minor cumulative impact.  

In summary, cumulative impacts from reasonably foreseeable projects would be expected if 
construction and operation of the projects resulted in an increase in the risk of wildfires or an 
increase in ambient noise or EMFs. However, fire protection measures and project design 
features would mitigate and/or minimize potential risks. Therefore, the cumulative fire 
hazards and cumulative effects from potential noise and EMFs associated with these projects 
would be minor. 

4.19.9 Paleontology 

South-central Arizona has yielded paleontological resources that have contributed to the 
understanding of the development and history of life on earth. Paleontological resources are 
subject to cumulative impacts via loss through both natural processes of erosion and 
weathering, and man-made disturbances. Cumulative effects to paleontological resources 
occur through the incremental degradation of the resources from various impacts, which 
reduce the information and scientific research potential of the resources. 

The current land ownership and uses for (thus disturbances within) the paleontological 
resources CIA (Figure 4.19-2) can be found in Tables 4.19-2 and 4.19-3 above. 

Natural processes such as soil erosion and rock weathering have exposed fossils.  

As discussed in Section 3.4, there are mining districts within or near the CIA. Also noted in 
Section 3.4, there are active sand and gravel operations in the CIA. All of these endeavors 
include ground disturbing activities related to exploration, development, and extraction that 
could encounter paleontological resources. Further, roads, power lines, pipelines, utility 
construction, and residential development can impact near surface deposits of paleontological 
resources in general and possibly deeper deposits in areas that required excavation through 
landforms.  

Vertebrate fossils such as dinosaurs, mammals, fishes, reptiles, and uncommon invertebrate 
fossils are collected by trained researchers under BLM permit. These remain public property 
and are placed in museums or other public institutions after they are studied. Although the 
resources are removed from their original context, the documentation adds to the body of 
knowledge about paleontological resources in the region. However, casual use and un-
permitted collection of fossils has contributed to the loss of the resource and its research 
potential and interpretation. 

The reasonably foreseeable future actions applicable to the CIA all have the potential to 
impact paleontological resources. However, as some of the land in the CIA is publicly 
administered, projects on these lands would be subject to NEPA and federal and state 
regulations protecting paleontological resources. Any future mining development on public 
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lands would require an inventory of paleontological resources, as well as documentation or 
collection of specimens uncovered during operations. 

Community development projects have the potential to impact paleontological resources as 
well. Private development does not afford the same protections and standard operating 
procedures as activities under federal administration. 

Geological formations with exposures containing paleontological resources would continue 
to be impacted by natural agents (e.g., erosion, rock weathering, surface water drainage).  

Within the CIA for paleontological resources, known quantifiable past and present 
disturbances total approximately 11,390 acres. Reasonably foreseeable developments and 
projects would increase this to 119,023 acres (Table 4.19-3) of disturbance. 

Encountering paleontological resources during development/disturbance has the potential to 
destroy and/or lose the resource. However, it also has the potential of providing additional 
data and rare or previously unknown specimens which can further scientific knowledge. 
Additional impacts to paleontological resources in conjunction with the Project would not be 
known until discovered and evaluated. Impacts to paleontological resources associated with 
federal land management decisions/actions would be minimized or reduced in accordance 
with federal legislation and existing standard operating procedures. Cumulative impacts to 
paleontological resources would be negligible to minor. 

4.19.10 Recreation and Special Designations 

The CIA for recreation and special designations is the two-mile buffer as described in Table 
4.19-1 and shown on Figure 4.19-2. Special designations provide opportunities for solitude 
and primitive, unconfined recreation and protect natural or undeveloped landscapes and 
resources. A portion of the Castle Hot Springs SRMA is within the CIA. The Castle Hot 
Springs SRMA, as described in Section 3.9, is managed for motorized and non-motorized 
recreation and provides opportunities for developed camping, OHV use with single- and two-
track routes for general motorized recreation use, and organized OHV events, horseback 
riding, bicycling, hiking, and picnicking. Other lands within the CIA provide opportunities 
for dispersed and developed recreation. Dispersed recreation includes camping, hunting, 
wildlife observation, photography, backpacking, horseback riding, hiking, and backcountry 
driving. Developed recreation includes city and regional parks, OHV trails, and a raceway. A 
portion of the Maricopa Trail which is part of the Maricopa County Regional Trail Plan is 
located within the CIA. The trail begins at the Agua Fria trailhead located approximately 1.5 
miles south of Lake Pleasant.  

Residential and commercial developments have lead to surface disturbances and converted 
native vegetation communities to urban landscaping. Population growth has increased traffic 
and pressure in recreational areas. The mixture of land use development in the CIA has 
altered the land, its character, and the viewshed.  

The past and present land uses in the CIA total 11,390 acres which equates to development of 
approximately 9.7 percent of the CIA. Developed recreation includes about 3,000 acres (2.4 
percent) and is expected to increase to 27,818 acres or 21.9 percent of the CIA (Table 4.19-
3). 
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The Project would have a long-term disturbance of between 130 to 142 acres, depending on 
the Action Alternative selected. Reasonably foreseeable projects in the CIA would disturb 
another 107,633 acres which includes planned communities, community/municipal 
infrastructure, utility development, recreation facilities, and roadway expansion/construction. 
Reasonably foreseeable activities also include the BLM's Travel Management and Recreation 
Activity Plan/EA for the Castle Hot Springs Management. This plan would designate routes 
and guide recreation management north of SR 74. 

The Project could cause BLM to abandon some of the single-track trails, a scarce trail 
resource, in the Project Area, or raise the difficulty or expense of managing access and public 
use around this new linear disturbance. Converting the transportation corridor to the north of 
SR 74 or the BLM-managed public lands south of SR 74 to a multiuse utility corridor, should 
the corridor be developed with additional utilities, would result in further degradation of the 
natural feel of the area, and would create several construction routes or potential long-term 
centerline access routes that would make it difficult to prohibit recreation use. The area 
would be difficult to manage to prevent route proliferation. Extensive use of the area by four-
wheel OHVs would likely convert all single-track routes to two-track, eliminating this 
recreational resource. Extensive use of two-track routes in this area could generate dust in 
violation of county regulations and ultimately result in closure of the area to OHV recreation. 

Maricopa County has proposed four future trails that would be located within the CIA. These 
trails have been approved by the Maricopa County Board of Supervisors, but their exact 
locations could shift. 

Except for construction of trails, developments on public, State Trust lands, and private land 
would result in a loss of opportunities for dispersed recreation and would impact 
opportunities for solitude and primitive recreation by affecting the viewshed of the recreation 
setting which affects the recreation experience. The growth of cities and towns would convert 
more lands to structures and urban landscaping. Construction and expansion of highways and 
roadways would result in the removal of native vegetation, increased noise, and increased 
visitation.  

The population in the CIA is expected to grow substantially as indicated by the reasonably 
foreseeable planned community development projects. Conversion of land from undeveloped 
open desert to residences/communities and the associated infrastructure (i.e., transmission 
lines, roadways, etc) would decrease the opportunity for dispersed recreation and solitude. 
The most likely cumulative effects to parks and special designation areas (such as Castle Hot 
Springs SRMA) would be related to changes in visitation levels. Cumulative impacts would 
include intensified use in certain areas, especially for motorized activities, as recreation 
increases and growth and development occur near recreation areas. General plans for the 
Maricopa County and area communities include provisions for open space, which is usually 
for parks or non-motorized recreation, further concentrating motorized activities on public 
lands.  

The expansion of SR 74 from two to ten lanes is planned for lands to the north of the present 
SR 74 alignment on BLM-managed public lands. This expansion would remove a portion of 
public lands currently used for OHV recreation from the recreation land base, and obliterate a 
number of BLM-designated OHV trails just north of SR 74. Reconstruction of SR 74 could 



 
4-224  APS Sun Valley to Morgan 500/230kV Transmission Line Project 
 Draft Environmental Impact Statement 
October 2012  Draft Resource Management Plan Amendment 
 

enhance or restrict access to adjacent areas. A wider highway would create negative visual 
impacts as seen from the Castle Hot Springs SRMA and other areas. Overall cumulative 
impacts to recreation would be moderate.  

4.19.11 Socioeconomics and Environmental Justice  

The CIA for Socioeconomics is Maricopa County, a total of 5,902,098 acres (Figure 4.19-4). 
This is identical to the Study Area discussed in Sections 3.10 and 4.10. All data on 
socioeconomic conditions, fiscal conditions, public services and utilities, and environmental 
justice apply to the CIA analysis. The past and present land uses in the CIA have had a direct 
effect on socioeconomics of Maricopa County through changes to employment (both type 
and amount), changes to the landscape which effect sense of place, increased housing 
availability, and changes to the overall population. Past and present actions have resulted in 
the current socioeconomic conditions in the CIA, as described in Section 3.10. 

Reasonably foreseeable projects include numerous master planned communities/housing 
developments, four solar power generating facilities, substations and power lines, highway 
and road construction/improvements projects, and other utility/infrastructure projects 
(Appendix 4B). In addition, the Saddleback Heights master planned community includes 
extensive plans for commercial, business and employment, and resort development. 
Construction of the reasonably foreseeable projects within Maricopa County would create 
positive, temporary impacts on local economies and increased employment opportunities, 
drawing on the large regional construction workforce in the Phoenix area, where there is 
currently a considerable supply of qualified workers. Concurrent construction of similar 
projects could result in a demand for labor that cannot be met by the region's labor pool, 
which could lead to an influx of nonlocal workers. This population increase could impact 
socioeconomic conditions and public services and utility. 

Master planned communities would increase the housing availability within the CIA and 
would put additional demands on public services and utilities. The Project 500kV circuit line 
would be installed for a proposed 2016 in-service date and the 230kV circuit would be strung 
on the same structures in the future when necessitated by load growth, currently projected 
beyond 2021. The Project in conjunction with reasonably foreseeable energy, utility, and 
other infrastructure projects would support the population increases for the foreseeable 
future. 

From a lifestyle perspective, further development within the CIA would change the 
landscape characteristics, existing landforms, and vegetation in the area which would 
contribute to an overall change in the sense of place for residents of the county. With the 
exception of the urban developed areas, the CIA has a rural, moderately developed 
landscape. Reasonably foreseeable projects such as power lines, substations, solar facilities, 
extensive master planned communities with business and commercial services aspects; 
freeways and parkways; and other utilities would shift the landscape to a more developed, 
urban landscape and would adversely impact local residents and visitors to the area who are 
seeking a rural residential community or a semi-primitive view or recreation experience. The 
initial wave of new residents to the area may purchase property and establish residences for 
the sense of connection to the natural environment and spacious natural views, and find that 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4-225   
Draft Environmental Impact Statement and 
Draft Resource Management Plan Amendment  October 2012 
. 

those qualities transitioned to a suburban setting at full community development. Past, 
present, and reasonably foreseeable projects would constitute moderate cumulative effects to 
socioeconomics within the CIA. 

4.19.12 Soils 

The CIA for soils is the Project's Action Alternatives with a two-mile buffer (Figure 4.19-2) 
encompassing 127,189 acres. Disturbed soil loses its structure and porosity when disturbed 
through displacement or compaction by heavy equipment. Consequently, the soil is more 
prone to erosion by water or wind and may be less able to support some kinds of vegetation 
(loss of productivity).  

The primary source of impacts to soils is surface disturbance which is directly tied to land 
use. The types of past and present disturbances that may affect soils in the CIA are the same 
as those described for land use in Section 4.19.7, including road construction, livestock 
grazing, agricultural activities, master planned communities/residential housing development, 
energy development, recreational use, utility corridors, and mining activity. Specific projects, 
legislation, and disturbances that have affected soils are described in Appendix 4B. Existing 
quantifiable land use within the soils CIA totals 11,390 acres (Table 4.19-4). 

The Project would have a long-term disturbance of between 130 to 142 acres, depending on 
the Action Alternative selected. In addition, the reasonably foreseeable future disturbances in 
the CIA that may affect soils would include the numerous master planned housing 
developments, utility and road construction, and developed recreation. Future disturbances 
are quantified in Table 4.19-3. The cumulative disturbances (past, present, and reasonably 
foreseeable future disturbances) comprise 119,023 acres, or 93.6 percent of the CIA. 

Under the Proposed Action or Action Alternatives, use of BMPs during construction, and 
prompt post-construction reclamation, assures that temporary soil disturbance would be of 
short duration and minor impact. The Project would create a minor potential for erosion due 
to construction grading and disturbance; and during long-term maintenance activities (e.g., 
due to vehicle usage of the access roads). The same can be said of all reasonably foreseeable 
projects in or adjacent to the CIA, individually and cumulatively, based on current regulatory 
requirements for storm water permitting. Therefore, only negligible to minor cumulative 
impacts related to erosion are anticipated. The most likely source of moderate to severe 
impacts to soils in the CIA is from wildfires, abandoned mines, and unrestricted use of 
OHVs. 

Under Action Alternatives 1 or 2, a multiuse utility corridor (requiring an RMPA) would be 
designated on BLM-managed public lands. This corridor would provide for additional utility 
development that could contribute to soil disturbance. However, any future proposal would 
be subject to federal and state regulations pertaining to surface disturbance and storm water 
permitting. 

4.19.13 Transportation and Traffic 

The CIA for transportation includes existing regional highways SR 74, SR 303, and US 60 
(no figure). The existing transportation system in the CIA includes these highways, as well 
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as local arterial and collector roads, the BNSF railroad, and six airports or airstrips (Section 
3.12). Past and present land uses in the CIA have impacted transportation. Residential, 
industrial, and commercial development, as well as recreational use, have added traffic to 
existing roadways and increased the need for additional roads.  

MAG models future transportation patterns throughout Maricopa County based on current 
traffic conditions and anticipated future growth. The projected ADT for identified regional 
highways in the CIA is listed in Table 4.19-6.  

Table 4.19-6 Regional Highways Annual Average Daily Traffic within the CIA 

ROADWAY SEGMENT 
EXISTING 
 LANES (1) 

2031 
PROJECTED 

AVERAGE 
DAILY TRIPS (6) 
(# VEHICLES) 

SR 74 

East of US 60 

2(2) 

20,600 
West of Castle Hot Springs Rd. 25,800 
Between Castle Hot Springs Rd 
and New River Road 

29,000 

Between New River Road and I-17 26,800 

SR 303 
East of US 60 

4(3) 
75,600 

Between Lake Pleasant Parkway 
and I-17 

73,000 

US 60 

Between Dove Valley Road and 
163rd Avenue 

4-6(4) 
49,300 

Between 163rd Avenue and SR 303 70,600 
South of SR 303 60,300 

 (1) Through lanes only. Does not include auxiliary lanes, on-ramps or off-ramps. 
 (2) ROW preservation is planned to accommodate a 10-Lane facility. 
 (3) SR 303 will be expanded to a 6-lane facility. 
 (4) US 60 reduces from 6 to 4-lanes North of SR 303. 
 (5) Existing ADT – Counts range in years from 2005 to 2011. Source: MAG  
 (6) MAG 2031 traffic forecast. 
 

Reasonably foreseeable projects and activities include residential development, utility 
projects, and roadway/highway construction. These activities would increase traffic volume 
on the majority of roads in the CIA.  

Since the majority of the CIA is projected to experience a significant increase in population 
in the future, several transportation studies have been completed that have evaluated the 
transportation systems needs to accommodate the anticipated growth. The Interstate 10/ 
Hassayampa Valley Transportation Framework Study was completed by MAG, in 2008. This 
study identified a transportation system that includes arterials, Arizona parkways, and the 
future Interstate 11 (I-11). Several Arizona Parkways identified in the MAG study are 
planned or are under study in the Project Study Area. The transportation framework 
identified in the MAG I-10/Hassayampa Valley Transportation Framework Study was 
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accepted by the MAG Regional Council and is included in the MAG RTP. Many of the 
unimproved dirt and two lane roads are identified for future expansion based on the level of 
future residential and commercial development in the area.  

Local arterial and collector roads in the CIA are a combination of dirt and paved with 
primary access coming from regional highways, including US 60, SR 74, SR 303 and I 17. 
The majority of the local arterial and collector roads in the CIA, specifically north and south 
of SR 74 are either unimproved dirt or consist of only two lanes. Many of these roads are 
identified for future expansion based on the level of future residential and commercial 
development in the area. Future transportation projects identified and funded through the 
MAG Regional Transportation Plan (RTP) Arterial Life Cycle Program include capacity and 
intersection improvements along Sun Valley Parkway, Lake Pleasant Parkway, and Happy 
Valley Road. 

The largest expected increase in traffic throughout the CIA is located along US 60 and SR 74 
and is due to planned future development in the area. Plans for future development in the 
area are discussed in Land Use (Sections 3.6 and 4.19.7). Future regional highway projects 
are identified in the MAG RTP for US 60, SR 74, and SR 303. The BLM has established a 
Transportation Corridor in the Bradshaw-Harquahala RMP along SR 74 (Figure 3.12-1) for 
future highway projects. Funded projects located throughout the CIA include: 

• US 60 – Planned projects along US 60 throughout the CIA include widening efforts 
to expand the roadway in the vicinity of SR 303 from four general purpose lanes to 
six. These improvements are identified in Phase III of the MAG RTP (FY2016 – 
2020). 

• SR 74 – ROW preservation for a potential future freeway facility. Funding for ROW 
acquisition has been identified in Phase V of the MAG RTP (FY 2026-2031). A final 
feasibility report was conducted for SR 74 in MAY 2010 and recommended that 
ROW should be preserved for a potential 10-lane freeway (Initial Feasibility Report – 
SR 74 Right-of-way Preservation, ADOT). 

• SR 303 - The SR 303 corridor will be continuously developed as a new freeway 
facility throughout the CIA. SR 303 will eventually include three general purpose 
lanes in each direction. New highway construction and capacity improvements in the 
CIA are identified in the MAG RTP Phase II, III, IV, and V. 

A fourth major transportation corridor, I-11, was recently designated as part of a federal 
transportation bill and would extend from Phoenix to Las Vegas, Nevada. I-11 would include 
a 152-mile section west and south of Phoenix that interconnects Casa Grande to Wickenburg 
(MAG 2012). 

Improvements throughout the CIA would consist of expanding the majority of arterial streets 
to four- and six-lane roadways (MAG 2010). These projects would increase capacity and 
reduce potential congestion due to reasonably foreseeable future development. 

Cumulative impacts to existing traffic conditions could occur if the Project were constructed 
at the same time as any of the other projects considered in this analysis, particularly the SR 
74 expansion, Sun Valley and Trilby Substations, or the numerous planned community 
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projects. The timing of construction of the individual projects is difficult to predict. The 
Project contributions to cumulative transportation impacts during construction would be 
minor. Following completion of construction activity, the Project would not contribute to 
cumulative transportation impacts; therefore, no long-term cumulative transportation and 
traffic impacts are expected. 

4.19.14 Vegetation Resources, Including Noxious and Invasive Weeds and 
Special Status Plants 

The CIA for vegetation resources is the Project's Action Alternatives with a two-mile buffer 
(Figure 4.19-2). Existing vegetation in undeveloped areas within the CIA generally consists 
of Sonora-Mojave creosotebush-white bursage desert scrub and Sonoran paloverde-mixed 
cacti desert scrub. Vegetation typical of residential or commercial properties is characterized 
by urban landscaping, both native and non-native species. The small amount of agricultural 
land in the CIA is characterized by crops, pastureland, or fallow fields. In the 127,189-acre 
CIA, the main vegetation types include Sonora-Mojave creosotebush-white bursage desert 
scrub, Sonoran paloverde-mixed cacti desert scrub, and urban landscape. Riparian 
forest/woodland occurs along the Agua Fria River in the CIA. 

Past and present land uses have altered the extent and composition of native vegetation 
communities in the CIA. Commercial and residential developments include clearing of 
vegetation and subsequent planting of urban vegetation species which may include both 
native and non-native species. Undeveloped lands generally retain their native vegetation 
communities with some noxious and invasive weed species taking root. Grazing has also 
affected native vegetation and the spread of noxious and invasive species. 

The Project would have a long-term disturbance of between 130 to 142 acres, depending on 
the Action Alternative selected. Other reasonably foreseeable projects in the CIA would 
result in the development of 79,357 acres of residential development, up to 756 acres 
associated with the SR 74 expansion, and associated electrical infrastructure. These 
developments would result in further changes to the vegetation communities in the CIA. 
Commercial and master planned communities development would convert more lands to 
structures with urban landscaping and pavement. Road construction and/or expansion would 
result in the initial removal and transformation of native vegetation to roadway with a 
mixture of native and urban vegetation restoration in the road ROWs. Reasonably 
foreseeable projects when combined with past and present developments and disturbances 
would represent 119,023 acres of surface disturbance within the CIA; this represents 93.6 
percent of the CIA. 

Construction of the Project under the Proposed Action or Alternatives would contribute to 
the removal of native vegetation in the CIA, further reducing vegetation cover. This would 
represent less than 0.1 percent of the CIA. This effect when combined with past, present, and 
reasonably foreseeable projects would constitute only a negligible amount to the moderate to 
major cumulative impact on native vegetation resources within the CIA. 

Development of a multiuse utility corridor (requiring an RMPA) under Action Alternative 1 
or Alternative 2, on public lands would provide for additional development on those lands, 
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however future developments would be subject to NEPA and their specific impacts would be 
addressed.  

4.19.15 Visual Resources 

The CIA for visual resources is a five-mile buffer surrounding the Project's Action 
Alternatives (Figure 4.19-5). The types of past and present disturbances that may affect 
visual resources in the CIA include road construction, agricultural activities, master planned 
communities/residential housing development, energy development, utility corridors, and 
mining activity. Specific projects and disturbances that have affected visual resources are 
described in Appendix 4B. 

Reasonably foreseeable future projects and activities within the CIA include numerous 
planned community developments, a fiber optic project, the Sun Valley Substation, Trilby 
Substation, the Sun Valley to Trilby 230kV Transmission Line, and the SR 74, US 60, and 
Loop 303 highway expansions.  

The combined Project and the SR 74 expansion would be visible from surrounding lands 
within the CIA, including BLM recreational areas (Castle Hot Springs SRMA, Hieroglyphic 
Mountains Special Management Area, Lake Pleasant HMA). To the extent that distant views 
of the surrounding landscape are a valuable component of recreational use of the CIA, 
diminishment of this character could be considered a potentially minor to major cumulative 
impact. At greater distances (four to five miles or more away) the Project structures in and of 
themselves combined with the SR 74 expansion would not substantially change the character 
of views from these areas due to the tendency of the structures to blend with the surrounding 
desert landscape when viewed from a distance and from a viewer superior position. 

Construction and operation of the Project would contribute to the development of the CIA 
and the continued alteration of the landscape. Population growth in the CIA and the region is 
expected to continue which increases the amount of infrastructure needed to support these 
communities. As the population increases, the undeveloped character of the CIA would 
continue to shift from undeveloped open desert and native vegetation to urban structures and 
altered landscape. The Project would have a minor, but permanent, contribution to this 
cumulative change. Cumulative impacts from past, present, and reasonably foreseeable future 
activities to visual resources would be major. 

4.19.15.1 Visual Resources Focus Area 

Within the visual resources focus area (defined in Section 4.14), there would be major 
modifications to the visual resources of the area based on the reasonably foreseeable projects 
that are planned for the area. The cumulative effect to this area would be the impact of the 
Project combined with other proposed developments, as viewed by a new group of sensitive 
viewers – residents of the new developments - that would be in the area as a result of the 
proposed developments, along with existing sensitive viewers.  

As described previously, there are plans for acquisition and preservation of additional future 
ROW along SR 74 for a potential 10-lane freeway (URS 2010). This acquisition is scheduled 
between fiscal years 2026 – 2031.  
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In December 2011, the Saddleback Heights Specific Area Plan was amended; these changes 
postdate the data available to create Figure 3.6-2, Future Land Use. The amended plan 
indicates that the decision to plan for widening of SR 74 to 10 lanes partially drove the 
Saddleback Heights Specific Area Plan amendment. The amended plan envisions at least one 
interchange on the widened SR 74 providing access to the Saddleback Heights development. 
According to the plan amendment, the changes in SR 74 provide a unique opportunity for a 
220-acre employment village near the intersection. Under the amended plan, the frontage 
along SR 74 east of the westernmost crossing would be developed to include a mixed use 
business park (employment center), an area identified as community commercial (town 
center), varying densities of residential development, and, to a much lesser extent, open 
space. Just south of the business park would be an area of community commercial 
development, and south of that is an area identified as resort overlay. An area of mixed use 
would be developed west of the westernmost SR 74 crossing for the Project.  

The mixed use business park area is planned to include offices, research and development, 
light manufacturing, hotels, and eating establishments. The community commercial area is 
intended to provide for neighborhood shopping needs, employment, and entertainment needs. 
The resort overlay is planned to include time shares, a resort hotel, and supporting 
commercial services. The mixed use area west of the westernmost SR 74 crossing for the 
Project is envisioned to include residential, commercial, employment, and business park 
uses. In addition, the plan indicates that all residential land use categories may include 
limited commercial development, such as supermarkets, bakeries, drug stores, video stores, 
and restaurants, as appropriate (Diamond Ventures 2011). 

The development of the Saddleback Heights residential community south of SR 74 would 
create a new group of sensitive viewers in the area. The plan emphasizes the natural views of 
the area that would be had by residents of the development, stating, “The subject property is 
characterized as “high” Arizona desert with sufficient topographical relief to provide 
virtually every potential homesite with a dramatic view of desert terrain, with one or more 
mountains of the Hieroglyphic Range as a backdrop.” This presentation of the visual resource 
presumes viewers would be looking from south to north, as the Hieroglyphic Mountains lie 
north of SR 74. 

Given the plans outlined in the Saddleback Heights Amended Specific Area Plan, the 
majority of the SR 74 frontage within the Saddleback Heights development could be 
developed into business or commercial uses, as the most likely “appropriate” location for 
commercial services meeting residential community needs would be fronting the major 
transportation corridor. In addition, those business and commercial uses would extend south 
through the central part of the development. While one or more of the Hieroglyphic 
Mountains may be the view in the background, the foreground views of residents looking 
north would be other residences and middle ground views would be business and commercial 
development. 

The kinds of business and commercial development described in the plan would include 
vertical visual elements such as light poles in parking lots and signs. Given the numbers of 
people that would be associated with the development of employment, commercial, and 
residential uses, additional cell towers would be needed to support demand for 
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communications. Finally, the plan is not of sufficient detail to specify building covenants that 
would govern the height of business, commercial, or residential structures, although this may 
be addressed by local zoning. Building design and height would also add vertical elements to 
landscape that is largely dominated by flat to undulating horizontal lines in the foreground to 
middle ground regions. 

Under the Proposed Action, the transmission line would be located north of SR 74 directly 
north of the Saddleback Heights development, while under Alternative 2 the line would be 
directly south of SR 74 within the northern extent of the Saddleback Heights development. 
Comparing Figures 4.14-6 and 4.14-21, the areas where structures would be visible and the 
numbers of monopoles visible within the Saddleback Heights development would be very 
similar under the Proposed Action and Alternative 2. Under the Proposed Action, the 
monopoles would be further away from the residences than under Alternative 2, where they 
would be closer and would appear larger in the landscape relative to the surroundings.  

However, intervening development between the new residential viewers and the transmission 
line would affect how it is perceived by residents looking to the north. Similar to the 
description in Section 4.14, in many cases topography would limit the visibility of the 
structures to some portion including the top. Intervening development in the foreground and 
middle ground would have the same effect – residents would see the upper portion of the 
structures above other developments, such as buildings. In some cases those developments 
may block a portion of the view of the transmission line, but from any point, a portion of it 
would be visible.  

In general, development changes the context in which the transmission line is viewed as 
compared to viewing it in a relatively natural environment; the transmission line would tend 
to blend with other development. The structures would repeat the other vertical elements in 
the foreground and middle ground of the landscape, such as light poles, cell towers, or the 
vertical lines of buildings, which would reduce the contrast of the transmission line with its 
surroundings. Under the Proposed Action, the structures would be further away, north of SR 
74, and would appear smaller in the landscape, against a backdrop of the Hieroglyphic 
Mountains, as viewed by the new group of sensitive viewers within Saddleback Heights. The 
appearance of the structures would vary with lighting conditions, but in general the land form 
as a back drop would minimize contrast. 

Under Alternative 2, when the structures would be on the south side of SR 74, they would 
appear larger in the landscape than under the Proposed Action. Within an estimated 800 feet 
of the transmission line the structures would dominate the views. However, beyond 800 feet, 
similar to the Proposed Action, the structures would repeat the other vertical elements in the 
foreground and middle ground of the landscape, which would reduce the contrast of the 
transmission line with its surroundings; and would be against a backdrop of the Hieroglyphic 
Mountains, which would also minimize contrast. 

Under the Proposed Action, when the transmission line would be north of SR 74, the 
transmission line would be in a natural setting. Development as viewed by travelers on SR 74 
would be on both the north and south side of SR 74. There are no other anticipated 
developments north of SR 74 in the foreground and middle ground of the landscape, 
particularly on the BLM-managed public lands; therefore, the cumulative impact would be 
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the same as the direct and indirect impacts described in Section 4.14. The transmission line 
would stand in contrast to its natural surroundings. Under Alternative 2, development, 
including the transmission line, would be concentrated south of SR 74. Viewers from SR 74 
would be looking to the south at the transmission line with a backdrop of Saddleback Heights 
development as previously described in this section. The transmission line would repeat the 
other vertical elements in the foreground and middle ground of the landscape, which would 
reduce the contrast of the transmission line with its surroundings. The simple presence of 
development would affect the expectations of viewers along SR 74; people expect to see 
transmission and distribution infrastructure in developed settings, which would reduce its 
noticeability, as compared to the Proposed Action. Sensitive viewers on SR 74 looking north 
under SR 74 would have an uninterrupted natural view. 

Another cumulative effect to the visual resources focus area would be the expansion of SR 
74 from two to ten lanes. Within the area between the proposed easternmost and westernmost 
crossings of the Project, the majority of the expansion area is planned for north of SR 74 
within the BLM-designated transportation corridor. In conjunction with the Proposed Action, 
the addition of multiple lanes of SR 74 would obliterate existing topography between SR 74 
and the transmission line to the north. In some cases, this topography limits the number of 
structures or the amount of any one structure that can be seen from SR 74. Topography may 
be eliminated that had been used as mitigation for visual impacts through micro-siting. 
Therefore the cumulative effect of the SR 74 widening with the Proposed Action would be 
greater visibility of the Project by travelers on SR 74, as well as the portion of new sensitive 
viewers in Saddleback Heights that would be in closer proximity to SR 74. There would 
probably be little change in the views of new sensitive viewers in the further southern 
reaches of Saddleback Heights as a result of the widening of SR 74. 

The cumulative effects of the transmission line along with the Saddleback Heights 
development and the widening of SR 74 to recreationists in the SRMA would be similar 
under the Proposed Action and Alternative 2. Recreationists with southern views would be 
able to discern that the transmission line would be north of SR 74 under the Proposed Action 
versus south of SR 74 under Alternative 2; however those differences would be minimal. 
Viewers from the SRMA are higher in elevation than the Project and are looking down on the 
Project with land forms behind it. Under the Proposed Action, the expanded SR 74 would be 
behind the transmission line. Under Alternative 2 the Saddleback Heights development 
would be behind the transmission line. The transmission line would blend with either 
development. The combination of the SR 74 widening with the Saddleback Heights and other 
community developments to the south would have a major cumulative impact on visual 
resources as viewed by recreationists in the SRMA as the development would be extensive. 

Under Alternative 1, the transportation corridor north and south of SR 74 would also be 
designated a multiuse utility corridor. Development of multiple utility lines in the corridor 
would contribute to cumulative impacts; however, the number of lines that could be 
developed in the corridor would be limited by ROW requirements for the planned SR 74 
expansion. The presence of additional utility lines north of SR 74 would repeat the vertical 
and horizontal lines of the Project, and amplify the sense of development north of SR 74 for 
travelers on SR 74, and residents south of SR 74. 
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Under Alternative 3, the Project would dominate the views of residents within an estimated 
800 feet of the line as it crosses or borders the Lake Pleasant Heights, Saddleback Heights, 
and Vistancia developments. Combined with the community developments, Alternative 3 
would have similar cumulative visual impacts to the new group of sensitive viewers as 
Alternative 2, with a few notable differences. Regardless of whether residents would be north 
or south of the transmission line, they would be viewing the transmission line with 
community development in the foreground, middle ground, and background, which would 
place the transmission line in the context of urban development where people expect to see 
transmission and distribution lines, and therefore it would be less noticeable. At this distance 
and with development and topography, the widened SR 74 may not be visible, and if it is, 
viewers would likely see only overpasses, minimizing the contribution to cumulative impacts 
to visual resources. Travelers on SR 74 and within the SRMA looking south may be able to 
catch glimpses of the transmission line, depending on topography, but the view would be 
dominated by development minimizing the contribution of the transmission line to 
cumulative impacts to visual resources.  

In summary, the totality of planned community development would have a major 
contribution to cumulative effects to visual resources as viewed by travelers on SR 74 and 
recreationists in the SRMA, and likely residents within the newly developed communities. 
The transmission line would blend with the vertical elements associated with development, 
and the development itself would reduce the noticeability of the transmission line under 
Alternatives 2 and 3, leaving natural views to the north of SR 74 largely intact. The Proposed 
Action would extend the sense of development north of SR 74, and the expansion of SR 74 
within the transportation corridor to the north would likely remove topography, making the 
Project even more visible. Alternative 1 would intensify that sense of development north of 
SR 74 with the addition of multiple utility lines within a multiuse utility corridor. 

4.19.16 Water Resources 

There would be negligible if any affects to groundwater by the Proposed Action or Action 
Alternatives, as described in Section 4.15, thus the Project would not contribute cumulative 
impacts to groundwater resources. Therefore, no additional consideration of groundwater 
resources is included in this section. 

Various types of land conversion including residential/community development, roads, 
agriculture, mines, range improvement projects, and other similar activities, as well as 
wildfires and grazing, have impacted surface water resources and wetlands in the CIA (Table 
4.19-4 and Figure 4.19-2). Some activities such as grazing and mining have changed over 
time to more resource-conscious management and extraction techniques which have lessened 
impacts and/or improved conditions. 

4.19.16.1 Surface Water 

The primary source of impacts to surface water resources is surface disturbance, which is 
directly affected by land use (Appendix 4B). Impacts can be to water quality or water 
quantity, which are interrelated in many cases. Types of development that might affect 
surface water resources would include residential development, energy development, road 
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construction and maintenance, livestock grazing, agricultural activities, recreational 
trails/facilities, and mining activities. Point-source wastewater and storm drain discharges 
from urbanization and industrial development are regulated under NPDES permitting, which 
minimizes their impact on receiving surface water quality. Non-point storm water runoff 
from land uses such as transportation corridors and livestock grazing are less easily regulated 
and have the potential to affect surface water quality as well as the timing and volume of 
surface water flows. Events such as wildfires or failed culverts can have impacts on water 
quality. 

Under the Proposed Action or Action Alternatives, cumulative effects to surface water 
resources in the surface water CIA would be negligible. Best management practices and 
storm water management during construction and operation would prevent any significant 
storm water runoff or wastewater from disturbed or hardscaped areas from reaching surface 
water features, groundwater, or wetlands. During operations of the Project, permitting 
requirements would ensure that water quality standards are met.  

4.19.16.2 Wetlands 

Under the Proposed Action or Action Alternatives, cumulative impacts to wetland resources 
in the CIA would be minor, if any. The past disturbance to wetlands has occurred primarily 
from conversion to urban landscapes, cropland, or similar activities. Although essentially 
non-existent, wetlands along the Action Alternative routes would be avoided by spanning. 

4.19.17 Wildlife Resources, Including Special Status Wildlife and Migratory 
Birds 

The CIA for wildlife resources is a two-mile buffer surrounding the Project which 
encompasses 127,189 acres (Figure 4.19-2). Lands in these CIAs include a mixture of 
undeveloped state, federal, and private lands, residential development, and lands utilized for 
mining, utilities, roads, agriculture, and other purposes. Sonora-Mojave creosotebush-white 
bursage desert scrub and Sonoran paloverde-mixed cacti desert scrub are the two dominant 
vegetation types within the CIA. Riparian areas and other vegetation communities also occur 
throughout the CIA in lesser amounts. This diversity in habitat types allows for many 
wildlife species to utilize the area. Types of wildlife species and their habitat found within 
the CIA would be very similar to those described in the affected environment for the 
Proposed Action, in Section 3.16. 

Past and present actions in the wildlife CIA have likely resulted in both beneficial and 
negative impacts, at various levels, on wildlife. The primary impact to wildlife resources 
within the area has been habitat changes associated with past and present community 
development, grazing, and utility development (electric, water, gas, etc.). Negative impacts 
include loss of habitat, displacement, and fragmentation as a result of grazing, utility 
developments, roads, community development, agriculture, recreation, and mining activity. 
Other impacts include noise disturbance/displacement to wildlife inhabiting areas within the 
CIA. 
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Past impacts to smaller less mobile wildlife species from direct crushing and mortality by 
livestock, large wild ungulates, and vehicles has likely also occurred within the CIA. In 
addition, grazing can contribute to impacts by increasing competition for forage, facilitating 
the spread of noxious and non-native, invasive weeds, changing the structure or composition 
of native plant communities, and degrading water quality and bank stability. Conditions in 
some wildlife habitat could be improved through revised grazing allotment management. 

While the Project and other reasonably foreseeable future projects requiring federal and state 
permits and approvals would be permitted in a manner that minimizes impacts to important 
habitats, private projects may not have this oversight. The Project would contribute to 
cumulative effects on wildlife resources, including special status species and migratory birds.  

The planned community development would have large adverse effects on wildlife resources. 
Ultimately, approximately 82,403 acres of disturbance would result from community 
development, thus reducing habitat and forage area. Any area within these developments 
planned for parks, open space, and multi-species habitat would provide habitat, enhancing 
habitability. While provisions for open space would preserve some wildlife habitat, these 
changes would likely result in shifts in the kinds and the population levels of wildlife found 
as the ecosystem of the immediate area would be permanently altered and differ from the 
native ecosystem.  

Another result of the community development would be increased traffic on roadways, 
including SR 74. Increased traffic in this area surrounded by public lands managed for 
wildlife values would likely result in increased collisions between wildlife and vehicles, 
increasing mortality. 

Increased population in the CIA would likely increase recreational pressure on surrounding 
public lands. Increased human activity, hunting, and potential increased poaching would all 
lead to impacts to wildlife.  

Overhead power lines and other underground utilities would result in permanent long-term 
impacts to wildlife through placement of structures for such facilities, creating perches as 
well as hazards for birds of prey, and construction of temporary maintenance roads that 
fragment habitat. Roadway and highway construction and expansion would result in loss of 
wildlife habitat and habitat fragmentation.  

The general wildlife resources CIA totals 127,189 acres. Within this CIA, known 
quantifiable past and present disturbances total 11,390 acres (9.7 percent). Proposed future 
disturbances, including the Project, would potentially disturb another 107,633 acres. When 
combined, past, present, and reasonably foreseeable developments/disturbances would total 
119,023 acres or 93.6 percent of the CIA. 

The introduction of a new transmission line increases the likelihood of avian wildlife and 
waterfowl experiencing in-flight collisions with structures and lines. Development of a 
multiuse utility corridor (requiring an RMPA) under Alternative 1 or 2 could increase the 
number of linear facility structures, increasing the potential incidence of collision. In areas 
where high-density migration takes place across the utility corridors, including design 
features intended to reduce collisions by making structures more visible to avian wildlife and 
waterfowl would be considered. Transmission structures would be designed to reduce 
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electrocutions, roosting, perching, and nesting to the extent practicable. These measures 
would mitigate most adverse effects. 

The effects described above are often amplified for special status wildlife. The effect of 
habitat fragmentation from roads described above is particularly important for smaller 
sensitive species, such as the Sonoran desert tortoise, Arizona chuckwalla, and reticulate gila 
monster, as the “breaks” in the habitat either separate populations from each other resulting 
in genetic isolation, separate habitat components that are crucial at different life stages, or 
offer greater opportunities for predators. 

The effects described above for general wildlife also similarly impact migratory birds. Past 
changes in vegetative communities and removal of native vegetation has changed or 
eliminated habitat used by migratory birds for cover, forage, and reproduction. 

Overall cumulative effects to wildlife resources including raptors, migratory birds, and 
special status species from past, present, and reasonably foreseeable future projects would be 
minor to moderate. 
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CHAPTER 5  CONSULTATION AND COORDINATION 

5.1 INTRODUCTION  
CEQ regulations implementing NEPA require that federal agencies provide meaningful 
opportunities for the public and stakeholders to provide input and identify their concerns with 
regard to the EIS process. Federal laws, such as the ESA, the CWA, and the NHPA, mandate 
public involvement and consultation with agencies or federally recognized tribal 
governments. 

This chapter documents the specific consultation and coordination efforts undertaken by the 
BLM throughout the entire process of developing this Draft EIS. A complete list of agencies 
and individuals who received the Draft EIS can be found in the Project Record. 

5.2 PUBLIC INVOLVEMENT 
The BLM has taken a variety of steps to inform the public; special interest groups; and local, 
state, and federal agencies about the Proposed Action and alternatives for this Project, and to 
solicit feedback from these interested parties to help share the scope and alternatives of this 
Project.  The following sections summarize the efforts taken to consult and coordinate with 
all interested persons, agencies, tribes, and organizations.  

5.2.1 Public Scoping Period  
The public was provided a 45-day scoping period at the beginning of this Project and the EIS 
process to identify potential issues and concerns associated with the Proposed Action. As part 
of NEPA requirements, a NOI to prepare the EIS was posted for public inspection on the 
Federal Register website on April 8, 2011, and published in the Federal Register on April 
11, 2011. 

A legal notice for the Project was published in local newspapers and a news release was sent 
to media outlets as described in Table 5.2-1. 
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Table 5.2-1 Scoping Legal Notice and News Release Distribution 

SCOPING LEGAL NOTICE AND NEWS RELEASE DISTRIBUTION 

NEWSPAPER ANNOUNCEMENTS 

Newspaper display announcements were placed in the Arizona Republic, state wide coverage, on April 12, 
2011. 

Newspaper display announcements were placed in the Arizona Republic, NW Valley zones 1 and 20 on April 
13, 15, 16, 20, 22, and 23, 2011. 

Newspaper display announcements were placed in the Arizona Republic, Peoria zone 2, on April 13, 15, 16, 
20, 22, 23, and 27, 2011. 

Newspaper display announcements were placed in the Arizona Republic, Glendale zone 9, on April 13, 15, 
16, 20, 22, and 23, 2011. 

Newspaper display announcements were placed in the Arizona Republic, North Phoenix zone 21, on April 
13, 15, 16, 20, 22, and 23, 2011. 

Newspaper display announcements were placed in the Peoria Times on April 15 and 22, 2011. 

Newspaper display advertisements were place in the Sonoran News on April 13 and 27, 2011. 

Newspaper display announcements were placed in the Surprise Today on April 13, 20, and 27, 2011. 

Newspaper display announcements were placed in the West Valley View on April 12, 15, 19, and 22, 2011. 

Newspaper display announcements were placed in The Wickenburg Sun on April 13 and 20, 2011. 

MEDIA NOTICES AND OTHER ANOUNCEMENTS 

A news release was posted April 12, 2011, on the BLM website. 

A news release was issued by the City of Peoria on April 19, 2011. 

Email notifications were sent to agencies, government officials, special interest groups, and other interested 
parties on April 14 and 25 and May 24 and 26, 2011. 

A project information hotline was launched on April 7, 2011, and updated on May 3 and 19, 2011. 

Meeting information was posted on the BLM’s website:  
http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html on April 12, 2011. 
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SCOPING LEGAL NOTICE AND NEWS RELEASE DISTRIBUTION 

LETTERS AND POSTCARD INVITATIONS 

A total of 538 invitational letters were mailed April 12, 2011, to a mailing list comprising of government 
agencies, elected officials, special interest groups, individuals who commented during the ACC process, 
mining claimants, and other interested parties. 

A postcard was mailed the week of April 12, 2011, to the same mailing list as well as 12,002 interested 
parties and members of the public identified based on mail carrier routes within the parameters of the Project 
Study Area. 

NEIGHBORHOOD OUTREACH AND FLYERS 

On April 14 and 18, 2011, staff from Galileo Project visited various community outlets, such as community 
centers, libraries, grocery stores, city offices, and recreational outlets in Surprise, Peoria, Circle City, 
Wittmann, Buckeye, and other areas along the Project route to distribute 400 flyers announcing the public 
meetings and to encourage attendance. 

ANNOUNCING OF FORMAL PUBLIC AND AGENCY MEETINGS 

Staff from Galileo Project posted 12, 18-by-24-inch signs at locations within the Project Area. 

Announcement included rotating web tile with link to the BLM website, which ran April 11-30, 2011.  

 Announcement included website announcement, which ran April 13-27, 2011.  
A table summarizing the locations and photographic documentation of the posted flyers and signs can be 
found in the Scoping Summary Report.  

5.2.2 Scoping Meetings 
A scoping letter was prepared and sent to a list of 538 interested individuals, agencies, and 
organizations. The BLM compiled the initial contact list by using contact lists from previous 
projects. The initial scoping mailing list is included in the Scoping Report (BLM 2011d). 

Three public scoping meetings and one agency scoping meeting were held for the Project at 
locations around the State of Arizona, see Table 5.2-2. 
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Table 5.2-2 Formal Scoping Meeting Dates, Times, Locations, and Attendees 

DATE TIME CITY, STATE ADDRESS ATTENDEES 

PUBLIC SCOPING MEETINGS 

April 26, 2011 5:30-8:00 PM Phoenix, Arizona Ramada Plaza Phoenix 
Metrocenter 12027 N 28th Dr.  

29 

April 27, 2011 5:30-8:00 PM Wittmann, 
Arizona 

Nadaburg Elementary School  

21419 W Dove Valley Road  

66 

April 28, 2011 5:30-8:00 PM Peoria, Arizona Peoria Community Center  

8335 W Jefferson St.  

249 

AGENCY SCOPING MEETINGS 

April 26, 2011 2:00-4:00 PM Phoenix, Arizona Ramada Plaza Phoenix 
Metrocenter, 12027 N 28th Dr.  

23 

 

All attendees of scoping meetings were asked to sign in and provide their contact 
information. Lists of individuals who signed attendance sheets at the public meetings are 
included in the Scoping Report (BLM 2011d). The meetings began each evening at 5:30 PM 
and continued until 8:00 PM. The presenting speakers at each venue were the same: Joe 
Incardine, BLM; Steve Cohn, BLM; and Richard Stuhan, APS. The BLM representatives 
discussed the meeting structure, how comments could be submitted, and provided an 
overview of the NEPA process. Mr. Stuhan presented a brief description and an overview of 
the need for the Project. BLM and APS personnel were available to answer questions from 
the public about the EIS analysis and Project, respectively, during an open house period both 
prior to and after the presentation. 
Attendees at the scoping meetings were provided with handouts describing the Project as 
well as the NEPA process. Comment forms were also provided to all attendees to facilitate 
submission of written scoping comments. The public was given the option to provide 
comments during the meeting, using regular mail, fax, or e-mail. In addition, information 
regarding the Project and the NEPA process was posted on the BLM’s project website and on 
a toll-free telephonic information line. 

In addition to the public scoping, on June 8, 2011, an Economic Strategies Workshop was 
conducted for this Project to comply with the BLM’s Land Use Planning Handbook during 
the EIS and Land Use Plan Amendment process.  The purpose of the workshop was to 
identify BLM management opportunities that further the social and economic goals of area 
communities.  A complete summary of this process and the information presented at the 
Workshop is included in the Economic Strategies Workshop Summary (BLM 2011e), which 
is available online at http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html. 
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5.2.3 Scoping Responses 

5.2.3.1 Scoping Period 
The official scoping period for the Sun Valley to Morgan Transmission Line Project occurred 
April 11 through May 27, 2011. However, the BLM continued to accept written comments 
for inclusion in the scoping process until June 2011 and has continued to accept comments 
for general consideration in accordance with NEPA guidelines. Tables 5.2-3 and 5.2-4 
summarize the comments that were submitted to the BLM and were included in the scoping 
process. 

Table 5.2-3 Number of Comments Received by Source 

SOURCE  COMMENTS RECIEVED 

Scoping meeting submittals  86 
Mailed comment form/letter  138 
Electronic submittal  65 
TOTAL  289 

5.2.3.2 Comment by Issue 
Table 5.2-4 Comments Received by Issue 

ISSUE CATEGORY  COMMENTS RECEIVED 

Air and Climate  1 
Biology  93 
Health and Safety  103 
Mitigation and Alternatives  27 
Need and Reliability  6 
Process and RMPA  61 
Recreation  11 
Socioeconomic   
      Property values  101 
      Environmental justice  1 
      Quality of life  5 
      General community  28 
Scenic/Visual  103 
Transportation and Traffic  52 
Unclassifiable (general comments – non substantive)  343 
TOTAL  935 

5.2.3.3 Scoping Report 
A detailed description of the scoping process, scoping comment analysis, and preliminary 
issues, concerns, and opportunities is contained in the Scoping Report (BLM 2011d).  The 
Scoping Report is available online at http://www.blm.gov/az/st/en/prog/energy/aps-
sunvalley.html. 
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5.2.4 Project Status/Update Newsletter 
Newsletters that provided a project status/update were mailed to 37,085 addresses on 
February 27, 2012.  The boundary for the delivery area included all of the APS customers 
and owners of undeveloped land located within the study boundary for the Project as 
identified through a search of the Maricopa County Tax Assessors online records.  The 
newsletter was also sent to all parties on the BLM mailing list including 94 agency 
representatives, 129 government representatives, 69 special interest groups, 8 BLM special 
recreation permit holders, 18 tribal representatives, 14 interested parties, 214 parties who 
previously commented on the ACC siting process, 346 parties who submitted scoping 
comments, and 19 parties who intervened in the ACC siting process. 

5.2.5 Draft EIS Distribution 
The Draft EIS review period was initiated by publication of the NOA in the Federal Register. 
The Draft EIS was distributed as follows: 

•  A NOA was published in the Federal Register specifying dates for the comment 
period and the date, time, and location of the public comment meetings. 

•  A news release was provided by the BLM at the beginning of the comment period on 
the Draft EIS. The news release was submitted to the same news organizations as for 
the initial public scoping announcement. 

•  The Draft EIS was distributed to interested parties as described in Section 5.8. 

5.2.6 Final EIS Distribution  
The Final EIS distribution will be completed after consideration is given to comments 
received on the Draft EIS.  A 30-day Final EIS availability period will be initiated by 
publication of a NOA for the Final EIS in the Federal Register.  The Final EIS will be 
released as follows: 

•  NOA published in the Federal Register. 

•  Copies of the Final EIS will be sent to addresses on the updated mailing list and made 
 available via the project website. 

•  A news release will be issued to the same newspapers used for previous Project 
 announcements. 

5.2.7 Record of Decision 
Following the 30-day availability period for the Final EIS and the 60-day Governor's 
Consistency Review period that run concurrently, required because of the Draft RMPA, the 
BLM will prepare a ROD.  The BLM ROD will be distributed to individuals and 
organizations identified on the updated Project mailing list and will also be available via the 
project website.  A NOA for the ROD will be published in the Federal Register.  A news 
release will be made to the same newspapers used for previous Project announcements. 
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5.3 CRITERIA AND METHODS BY WHICH PUBLIC INPUT WILL BE 
EVALUATED 

Written comments received and oral comments from the public hearings on the Draft EIS 
will be reviewed and evaluated. Responses will be assessed for substantive comments and 
modifications or corrections will be made to the Draft EIS as determined necessary in 
response to these comments. Copies of all comments, along with the BLM responses, will be 
included in the Final EIS. 

5.4 AGENCY COORDINATION/CONSULATION 
A total of 33 agencies were sent a letter inviting them to participate as a cooperating agency. 
They are as follows: 

• Arizona Corporation Commission 
• Arizona Department of Agriculture  
• Arizona Department of Environmental Quality 
• Arizona Department of Transportation  
• Arizona Department of Water Resources 
• Arizona Game and Fish Department 
• Arizona State Land Department 
• Bureau of Reclamation 
• Central Arizona Water Conservation District 
• City of Glendale 
• City of Peoria 
• City of Phoenix 
• City of Surprise 
• Department of Energy, Energy Efficiency & Renewable Energy 
• Federal Aviation Administration, Pacific Region 
• Federal Highway Administration, Arizona Division 
• Maricopa Association of Governments 
• Maricopa County Air Quality Department 
• Maricopa County Board of Supervisors 
• Maricopa County Department of Transportation 
• Maricopa County Flood Control District 
• Maricopa County Parks and Recreation Department 
• Maricopa County Planning and Development Department 
• Town of Buckeye 
• Town of Wickenburg 
• U.S. Air Force - Luke Air Force Base 
• U.S. Army Corps of Engineers, Los Angeles District 
• U.S. Environmental Protection Agency, Region 9 
• U.S. Fish and Wildlife Service, Arizona Ecological Services 
• U.S. Geological Survey 
• Western Area Power Administration (Western) – Desert Southwest Region 
• Yavapai County 
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• Yavapai County Board of Supervisors 

Six agencies have accepted to participate; the following federal, state, and local agencies 
have signed on and been consulted as Cooperating Agencies during preparation of the EIS: 

• U.S. Air Force - Luke Air Force Base 
• U.S. Environmental Protection Agency 
• Arizona State Land Department  
• Maricopa Association of Governments  
• City of Peoria  
• City of Surprise 

5.5 TRIBAL CONSULTATION AND COORDINATION 
The United States has a unique legal relationship with Indian tribal governments as set forth 
in the Constitution of the United States, treaties, statutes, Executive Orders, and court 
decisions. The BLM has a responsibility to consider and consult on potential effects to 
natural or cultural resources related to tribal treaty rights, traditional uses, and places of 
religious and cultural importance.  BLM consults with tribes on a government-to-government 
basis pursuant to NEPA; Section 106 of NHPA; Executive Order 13175; and other laws and 
policies in accordance with BLM Manual 8120, Tribal Consultation under Cultural 
Resources. Although such consultations typically focus on Section 106 compliance and 
matters related to cultural resources, tribes are invited to comment on other issues of concern 
to their governments and communities.   

In April 2011, the BLM contacted the following eight American Indian tribes (Table 5.5-1) 
to notify them of the Proposed Action and initiate formal consultation in preparation of the 
EIS: Gila River Indian Community, Salt River Pima-Maricopa Indian Community, Ak-Chin 
Indian Community, Tohono O’odham Nation, Yavapai Prescott Tribe, Yavapai Apache 
Nation, Fort McDowell Yavapai Nation, and the Hopi Tribe.  

Certified letters were sent to elected tribal leaders, with copies to tribal cultural resource 
staff, described the proposed Project and Draft RMPA, requested comments, offered the 
opportunity to meet, and described plans to conduct cultural resource inventories and to share 
the inventory results with tribes. Aside from requests to review inventory results, at that time 
tribes did not identify concerns related to specific places within the Study Area. Cultural 
resource inventories were completed in the spring of 2012. In June 2012, BLM sent 
correspondence to the tribes providing an update on the EIS process and a detailed summary 
of the cultural resource inventory results and National Register eligibility recommendations.  
In July 2012, BLM presented information with an opportunity for discussion at a meeting of 
the Four Southern Tribes Cultural Resources Group consisting of representatives of the Gila 
River, Salt River, Ak-Chin, and Tohono O’odham tribes.   

BLM described efforts to coordinate with APS and the ASLD to design the Project to avoid 
impacts to sensitive prehistoric sites along the Agua Fria River near the Morgan Substation. 
On July 30, 2012, BLM provided the tribes with copies of the survey report for their review 
and comment.  The Yavapai Prescott Tribe provided comments on the report. The Gila River 
Indian Community concurred with BLM’s evaluations of National Register eligibility, but 
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requested more information on the preferred alternative (which had not yet been identified) 
in order to comment on the effects of the Project.  The Hopi and other tribes also requested 
continuing consultations.  

In recognition of the special relationship with the United States government, the BLM will 
continue to consult with the appropriate tribal governments at an official, executive level 
(government-to-government) in accordance with the NHPA and other relevant legal 
authorities. The BLM will provide opportunities for government officials of federally 
recognized American Indian tribes to comment on and participate in the preparation of the 
EIS and will consider comments, notify consulted tribes of final decisions, and inform them 
of how their comments were addressed in those decisions.  

Table 5.5-1 Native American Tribe/Tribal Organizations Consulted 

TRIBE OR GROUP CONCERNS EXPRESSED 

Gila River Indian Community  No specific comments, but have expressed concerns about 
effects to prehistoric sites in the area that are regarded as 
ancestral.   

Salt River Pima-Maricopa Indian Community  No specific comments, but have expressed concerns about 
effects to prehistoric sites in the area that are regarded as 
ancestral.  

Ak-Chin Indian Community  No comments; due to the Project location, defers any 
concerns to the Salt River Pima-Maricopa Indian Community 
Cultural Preservation Office.   
 

Tohono O’odham Nation  Have expressed concerns about effects to prehistoric sites in 
the area that are regarded as ancestral.  Email to BLM from 
the Tribal Historic Preservation Officer on April 12, 2011 
expressing objection to a Draft RMPA.   

Yavapai Prescott Tribe  No specific comments but have expressed concerns about 
effects to prehistoric sites in the area that are regarded as 
ancestral.   

Yavapai Apache Nation  No specific comments, but have expressed concerns about 
effects to prehistoric sites in the area that are regarded as 
ancestral.   

Fort McDowell Yavapai Nation  No specific comments, but have expressed concerns about 
effects to prehistoric sites in the area that are regarded as 
ancestral.   

Hopi Tribe  Letters to BLM in April 2011 and June 2012 expressing 
cultural affiliation with archaeological sites and considering 
all ancestral sites as traditional cultural properties.  Support 
for identification and avoidance of sites.  Request for 
continuing consultation and copies of cultural resource 
inventory reports.   
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BLM conducts formal Section 106 consultation with the SHPO concurrently with tribal 
consultations.  BLM sent an initial consultation letter to inform the SHPO of the proposed 
undertaking in April 2011. The SHPO responded, acknowledging the BLM’s role as lead 
agency and looking forward to reviewing the draft inventory report and results of tribal 
consultations.  In July 2012, BLM provided the SHPO with the report and consulted on 
National Register eligibility determinations and effect pursuant to 36 CFR Part 800.4 and 36 
CFR Part 800.5. SHPO concurred with the adequacy of the report and BLM’s eligibility 
determinations. 

5.6 LIST OF PREPARERS AND REVIEWERS 
Lead Agency: BLM, Phoenix District Office 
Cooperating Agency: Hassayampa Field Office 
Interdisciplinary Team and Technical Specialists: See Table 5.6-1 below. 

Table 5.6-1 Interdisciplinary Team and Specialists 

RESOURCE PHOENIX DISTRICT OFFICE 

BLM National Project Manager – Joe Incardine 
District Project Manager, BLM Phoenix Field Office – Kathleen Depukat 
Hassayampa Field Office Manager – Rem Hawes 
Air Quality 
Climate Change 
Water Resources 

William Wells 

Cultural Resources 
Paleontology 

Connie Stone 

Geology  
Minerals 
Soils 

Jeff Garrett 
 
William Wells 

Land Use Mary Skordinsky 
Don Applegate 

NEPA Compliance Jackie Neckels 
Leah Baker 

Range Mary Skordinsky 
Don Applegate 

Realty Jim Andersen 
Recreation and 
Special Designations 

Mary Skordinsky 
Don Applegate 

Recreation 
Transportation and  
Traffic 

Tom Bickauskas 



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 5-11   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

RESOURCE PHOENIX DISTRICT OFFICE 

Public Health and Safety 
 

Brian Achziger 
Dr. William Harris 

Socioeconomics and 
Environmental Justice 

Henry Eichman 
Delilah Jaworski 
USFS TEAMS 

Soils William Wells 
Vegetation 
Wildlife 
Including Special Status Wildlife and Migratory Birds 

Kevin Grove 

Visual Resources John McCarty 
Don Applegate 

RESOURCE GALILEO PROJECT 
Project Record 
Public Management 

Ellen Carr 
Meredith Griffin 

 

5.7 THIRD PARTY CONTRACTOR – JBR ENVIRONMENTAL 
CONSULTANTS 
Table 5.7-1 Third Party Contractor – JBR Environmental Consultants 

ROLE/RESOURCE STAFF EXPERIENCE 

Project Manager 
Hazardous Materials and 
Hazardous and Solid Waste 

Brian Buck, PG 
Salt Lake City 

MS Geological Engineering 
BS Geology 
35 Years Experience 

Deputy Project Manager 
 

Greg Brown 
Salt Lake City 

BS Natural Resource Management 
20 Years Experience 

Assistant Project Manager 
Project Coordination,  
Document Control,  
Visual Resources 

Schelle Davis 
Salt Lake City 

BA Environmental Studies 
7 Years Experience 

Air Quality and Climate Change Robert Arpino, PE 
Tempe 
 
 
Chris Johnson 
Boise 

BS Chemical Engineering  
BA Communications Science  
12 Years Experience 
 
BS Math and Earth Sciences 
(Meteorology)   
28 Years Experience 
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ROLE/RESOURCE STAFF EXPERIENCE 

Cultural Resources and 
Paleontology 
 

Jenni Prince-Mahoney 
Salt Lake City 

BA Anthropology 
MC NEPA 
19 Years Experience 

Cumulative Impacts Linda Matthews 
Salt Lake City 
 
Jenni Prince-Mahoney 
Salt Lake City 

BS Environmental Studies 
29 Years Experience 
 
BA Anthropology 
MC NEPA 
19 Years Experience 

Geology and Minerals Jamey Sage 
Salt Lake City 
 
Doug Koza 

BS Geology 
14 Years Experience 
 
BA Geology, MS Geology 
34 Years Experience 

Soils Brian Boyd 
Reno 

BS Range Resource and Wildland 
Soil Science 
10 Years Experience 

Land Use, 
Range, Recreation,  
Special Designations, 
Transportation and Traffic 

Stephanie Lauer, CEM 
Missoula 

MS Forestry/Watershed 
Management 
BS Geology 
13 Years Experience 

Public Health and Safety Ed Handl, PE 
Butte 

MS Chemical Engineering 
BS Chemical Engineering 
39 Years Experience 

Socioeconomics Jan Stambro 
Univ. of Utah. 
Salt Lake City 

MBA International Business 
BS Business Management  
and Finance 
27 Years Experience 

Environmental Justice Jon Schulman, EIT 
Salt Lake City 

MS Environmental Engineering 
MA Journalism 
BA English 
17 Years Experience 

Vegetation, Wildlife, including 
Special Status Wildlife and 
Migratory Birds 

Eric Holt 
St. George 
 
 
Laura Arneson 
Salt Lake City 

MS Wildlife Management 
BS Wildlife Resources 
23 Years Experience 
 
MS Biology 
BA Biology 
10 Years Experience 
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ROLE/RESOURCE STAFF EXPERIENCE 

Water Resources Karla Knoop 
Salt Lake City 

BS Watershed Sciences 
26 Years Experience 

GIS Connie Pixton 
Salt Lake City 

40 Years Experience 
 

GIS Nick Faust 
Salt Lake City 

BS Geography 
1 Years Experience 

Administrative Support 
 

Sue Terry 
Salt Lake City 

Associates Secretary Sciences 
26 Years Experience 
 

 

5.8 RECIPIENTS OF THIS EIS 
Pursuant to CEQ regulations (40 CFR § 1502.19), the BLM is circulating this Draft EIS to 1) 
agencies having jurisdiction by law or special expertise with respect to any environmental 
impact involved and any appropriate federal, state or local agency authorized to develop and 
enforce environmental standards; 2) the applicant; and 3) any agencies, organizations, or 
individuals requesting a copy of the document. 

There were a total of 1,005 contacts on the Project mailing list. Post cards were sent to 
everyone on the Project mailing list to determine which contacts were interested in receiving 
the Draft EIS. In response to the postcard mailing, 116 contacts on the Project mailing list are 
receiving an electronic and/or hard copy of the Draft EIS. In addition, the Draft EIS was 
made available via the Project website at http://www.blm.gov/az/st/en/prog/energy/aps-
sunvalley.html. Hard copies of the Draft EIS have been placed in local libraries and are 
available for review at the BLM’s Arizona State Office, the Phoenix District Office, and the 
Hassayampa Field Office. 

http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html
http://www.blm.gov/az/st/en/prog/energy/aps-sunvalley.html


 
5-14 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



CHAPTER 6  

REFERENCES, ACRONYMS, ABBREVIATIONS, 
GLOSSARY and INDEX



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project i   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

TABLE OF CONTENTS 
 

CHAPTER 6 REFERENCES, ACRONYMS, ABBREVIATIONS, GLOSSARY, 
AND INDEX ......................................................................................................... 6-1 

6.1 References ........................................................................................................ 6-1 
6.2 Acronyms and Abbreviations ........................................................................... 6-31 
6.3 Glossary .......................................................................................................... 6-41 
6.4 Index  ........................................................................................................... 6-53 

 
  



 
ii APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

  



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-1   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

CHAPTER 6  REFERENCES, ACRONYMS, 
ABBREVIATIONS, GLOSSARY, AND INDEX 

6.1 REFERENCES 
 
Abella. 2010.  Disturbance and plant succession in the Mojave and Sonoran deserts of the 

American Southwest. International Journal of Environmental Research and Public 
Health 7:1248-1284. 

 
ABM (Arizona Bureau of Mines). 1961. Map and Index of Arizona Mining Districts. 

Compiled by Eldred D. Wilson, Robert T. O’Haire, and Fred J. McCrory, using 
USGS base map. August. 

 
ADEQ (Arizona Department of Environmental Quality). 2011. Statewide Impaired Waters 

Interactive Geographic Information System eMaps. http://gisweb.azdeq.gov/
arcgis/emaps/?topic=impaired. Accessed on November 10, 2011. 

 
ADEQ (Arizona Department of Environmental Quality). 2009. 2006/2008 Status of Ambient 

Surface Water Quality in Arizona – Arizona’s Integrated 305(b) Assessment and 
303(d) Listing Report. November. 596 pp. 

 
ADOT (Arizona Department of Transportation). 2011. Final Feasibility Report, Project No. 

074 MA 00H724801L, SR 74 MP 0.0 to MP 22.0, SR 74 Right-of-Way Preservation. 
March 15, 2011. 

 
ADOT (Arizona Department of Transportation). 2006. Arizona wildlife linkages assessment. 

The Arizona Wildlife Linkages Workgroup, 208 pp. 
 
ADWR (Arizona Department of Water Resources). 2011. Water Resource Data Well 

Registry (Wells55) and Groundwater Site Inventory. 
https://gisweb.azwater.gov/waterresourcedata/. Website accessed on December 2, 
2011. 

 
AEC (Applied Environmental Consultants, a JBR Company). 2011. Amendment to 

Emission Inventory Information, Rosemont Copper Project, (Mobile 6.2 emission 
factors). 

 
AGFD (Arizona Game and Fish Department). 2011a. Arizona OHV Trails and Places to 

Ride. http://www.azgfd.gov/outdoor_recreation/arizona_ohv_trails_places.shtml. 
Accessed on October 10, 2011. 

 
AGFD (Arizona Game and Fish Department). 2011b. Bald Eagle Management Program. 

Available at: http://www.azgfd.gov, Accessed: November 2011. 



 

 
6-2 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

AGFD (Arizona Game and Fish Department). 2010. Special status species by county, taxon, 
scientific name. Arizona Game and Fish Department, Phoenix Arizona. Updated 
November 24, 2010, accessed September 2011. 

 
AGFD (Arizona Game and Fish Department). 2006. DRAFT. Arizona’s Comprehensive 

Wildlife Conservation Strategy: 2005-2015. Arizona Game and Fish Department, 
Phoenix, Arizona. 

 
Ahlbom, S.A. 2008. Exposure to electromagnetic fields and the risk of childhood leukemia: a 

review. Radiation Protection Dosimetry, 132(2), p. 202-211. 
 
Ahlstrom, R.V.N., M. Adair, R.T. Euler, and R.C. Euler. 1992. Pothunting in Central 

Arizona: The Perry Mesa Archeological Site Vandalism Study. Cultural Resources 
Management Report 13. Southwestern Region, U.S. Forest Service, and Bureau of 
Land Management, Phoenix, Arizona. 

 
AIDTT (Arizona Interagency Desert Tortoise Team). 1996. Management Plan for the 

Sonoran Desert Population of the Desert Tortoise in Arizona. 62pp. 
 
AirNav. 2011a. Pleasant Valley Airport (P48) Information website. Available at 

http://www.airnav.com/airport/P48. Accessed October 2011. 
 
AirNav. 2011b. Ranta Strip Airport (12AZ) Information website. Available at 

http://www.airnav.com/airport/12AZ. Accessed October 2011. 
 
AirNav. 2011c. Thunder Ridge Airpark (AZ28) Information website. Available at 

http://www.airnav.com/airport/AZ28. Accessed October 2011. 
 
AirNav. 2011d. Castle Well Airport (0AZ5) Information website. Available at 

http://www.airnav.com/airport/0AZ5. Accessed October 2011. 
 
AirNav. 2011e. Roesner Ranch Airport (AZ32) Information website. Available at 

http://www.airnav.com/airport/AZ32. Accessed October 2011. 
 
Al-Sayegh, O, and A. Qabazard. 2007. Artificial Neural Networks to Estimate the EMF ELF 

on Car Travelling Near Power Transmission Line. Proceedings of the 9th IASTED 
International Conference, Power and Energy Systems, January 3-5, Clearwater, 
Florida. 

 
Anderson, T.W. 1995. Summary of the southwest alluvial basins, regional aquifer-system 

analysis south-central Arizona and parts of adjacent states. U. S. Geological Survey 
Professional Paper 1406-A. 

 

http://www.airnav.com/airport/P48.%20Accessed%20October%202011
http://www.airnav.com/airport/12AZ.%20Accessed%20October%202011
http://www.airnav.com/airport/AZ28.%20Accessed%20October%202011
http://www.airnav.com/airport/0AZ5.%20Accessed%20October%202011
http://www.airnav.com/airport/AZ32.%20Accessed%20October%202011


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-3   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Anderson, T.W. 1986. Geohydrology of the southwest alluvial basins, Arizona in Regional 
Aquifer Systems of the United States, Southwest Alluvial Basins of Arizona. 
American Water Resources Association Monograph Series No. 7., pp. 99-111. 

 
Anderson, T.W., G.W. Feethey, and P. Tucci. 1992. Geohydrology and water resources of 

alluvial basins in south-central Arizona and parts of adjacent states. U.S. Geological 
Survey Professional Paper 1406-B. 

 
ANSI (American National Standards Institute).  2012. National Electric Safety Code. ANSI 

C2/NESC.  12th Edition. 
 
APLIC (Avian Power Line Interaction Committee). 2006.  Suggested Practices for Avian 

Protection on Power Lines: The State of the Art in 2006. Edison Electric Institute, 
APLIC, and the California Energy Commission. Washington, D.C. and Sacramento, 
CA. PIER Final Project Report CEC-500-2006-022. Washington, D.C. and 
Sacramento, CA. Available online at http://www.aplic.org/mission.php. 

 
APS (Arizona Public Service Company). 2012. Project Land Acquisition Cost Estimate. 
 
APS (Arizona Public Service Company). 2011a. Project Land Cost Spreadsheet. 
 
APS (Arizona Public Service Company). 2011b. Project Management Department and 

Overhead System Design Department. Project Construction Cost Estimate. 
 
APS (Arizona Public Service Company). 2009. Renewable Transmission Action Plan. 
 
APS (Arizona Public Service Company). 2008. Arizona Corporation Commission Certificate 

of Environmental Compliance Application, Exhibit B-1, Environmental Report. June 
2008. 

 
Archer, Steven R., and Katherine I. Predick. 2008. "Climate change and ecosystems of the 

Southwestern United States." Rangelands (Society for Range Management), June: 23-
28. 

 
Arizona Department of Commerce. 2009. Community Profiles. 
 
Arizona Interstate Stream Commission. 1967. Water Resources State of Arizona. Phoenix. 75 

pp. 
 
Arizona Office of Employment and Population Statistics. 2007. Population Projections, 

2006-2055 population projections.  
 
Arizona State Parks. 2007. 2008 Arizona State Comprehensive Outdoor Recreation Plan. 

September 2007. 



 

 
6-4 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

Arizona State Parks. 2003. Economic Importance of Off-Highway Vehicle Recreation to 
Arizona. <www.azstateparks.com>. 

 
Arizona Water Commission. 1975. Water Resources, State of Arizona. Phoenix. 224 pp. 
 
Arrowsmith, J. Ramón. 1997. Seismic Hazard Analysis for Phoenix/Scottsdale. May 1997. 
 
ASLD (Arizona State Land Department). 2012a. Email from Ruben Ojeda, ASLD to Joe 

Incardine, BLM providing language explaining ASLD’s mission. May 21, 2012. 
 
ASLD (Arizona State Land Department). 2012b. Email from Ruben Ojeda, ASLD to Joe 

Incardine, BLM explaining ASLD’s purpose and need for the Sub-alternative route. 
March 5, 2012. 

 
ASLD (Arizona State Land Department). 2012c. Livestock grazing allotment Geographical 

Information System (GIS) data received from the Arizona State Land Department on 
January 20, 2012. 

 
ASLD (Arizona State Land Department). 2011a. State Land Department Historical 

Overview. http://www.land.state.az.us/history.htm. Accessed October 30, 2011.  
 
ASLD (Arizona State Land Department). 2011b. State Trust Land at a Glance. 

http://www.land.state.az.us/news/ataglance.htm. Accessed on October 11, 2011. 
 
ASU (Arizona State University). 2009. The Price of Stewardship: The Future of Arizona 

State Parks. Morrison Institute for Public Policy. 
 
ASU (Arizona State University). 2006. Maricopa County Parks Visitor Study Final Report.  
 
AZGS (Arizona Geological Survey). 2011a. Contributed Report CR-11-D Suggested 

Guidelines for Investigating Land-subsidence and Earth Fissure Hazards in Arizona. 
Compiled by Arizona Land Subsidence Interest Group. August. 

 
AZGS (Arizona Geological Survey). 2011b. Fiscal Year 2011 Annual Report. Compiled and 

edited by M. Lee Allison and Kimberly J. Patten. August. 
 
AZGS (Arizona Geological Survey). 2007. Contributed Report CR-07-C Research and 

Informational Needs for Effective Risk Management. Prepared by Arizona Land 
Subsidence Group. December. 

 
AZGS (Arizona Geological Survey). 2002. Publication Down-To-Earth 13, A Home Buyer’s 

Guide to Geologic Hazards in Arizona, Earthquakes (7–10), Problem Soils (11–15), 
Mass Movements (16–19). 

 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-5   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

AZGS (Arizona Geological Survey). 1998a. Open-File Report 98-24. Quaternary Fault Data 
and Map for Arizona. Compiled by Philip A. Pearthree. September. 

 
AZGS (Arizona Geological Survey). 1998b. Open-File Report 98-19 Geologic Map of the 

Biscuit Flat 7.5' Quadrangle, Maricopa County, Arizona. Compiled by Robert S. 
Leighty and Gary Huckleberry. November. 

 
AZGS (Arizona Geological Survey). 1994. Open-File Report 94-21 Surficial Geology of the 

Wittmann and Hieroglyphic Mountains Southwest 7.5' Quadrangles, Northern 
Maricopa County, Arizona. Compiled by Gary Huckleberry. October. 

 
AZGS (Arizona Geological Survey). 1988a. Open-File Report 88-01 Geologic Map of the 

Southern Hieroglyphic Mountains, Central Arizona. Compiled by David E. Wahl, Jr., 
Stephen J. Reynolds, Richard C. Capps, Curtis P. Kortemeier, Michael J. Grubensky, 
Elizabeth A. Scott, and James A. Stimac. February 1988. 

 
AZGS (Arizona Geological Survey). 1988b. Open-File Report 88-10 Geologic Map of the 

Vulture Mine Area, Vulture Mountains, West–Central Arizona. Compiled by Stephen 
J. Reynolds, Jon E. Spencer, Ed DeWitt, Don C. White, and Michael J. Grubensky. 
May 1988. 

 
AZGS (Arizona Geological Survey). 1987. Open-File Report 87-9 Geologic Map of the 

Wickenburg, southern Buckhorn, and northwestern Hieroglyphic Mountains, central 
Arizona. Compiled by James A. Stimac, Joan E. Fryxell, Stephen J. Reynolds, 
Stephen M. Richard, Michael J. Grubensky, and Elizabeth A. Scott. October. 

 
AZGS (Arizona Geological Survey). 1979. Open-File Report 79-8 Geothermal Development 

Plan: Maricopa County. Compiled by The Arizona Geothermal Commercialization 
Team, Don H. White, Ph.D., and Larry A. Goldstone. 

 
Barnes, J.D., L.N. Miller, and E.W. Wood. 1976. Prediction of noise from power plant 

construction. Bolt Beranek and Newman, Inc. Cambridge, MA. Prepared for the 
Empire State Electric Energy Research Corporation, Schenectady, NY. 

 
*Beauregard Conseil, Enr. 1990. Rapport final: suivi des impacts de la traversee du Fleuve 

par une ligne hydro-electrique entre Grondines et Lotbiniere sur les residents de la 
region immediate. Prepared for Vice-Presidence Environnement, Hydro Quebec. 
Cited in: Goodrich-Mahoney, J. 2003. Transmission Line and Property Values: State 
of the Science. EPRI, November. 

 
Beier, P. D. Majka, and T. Bayless. 2006. Arizona missing linkages: Wickenburg-

Hassayampa linkage design. Report to Arizona Game and Fish Department. School of 
Forestry, Northern Arizona University. 68pp +Appendices. 

 



 

 
6-6 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

Berglund, B., and Lindvall, T., ed. 1995. Community Noise, Center for Sensory Research, 
Stockholm. 

 
BLM (Bureau of Land Management). 2012a. Land and Mineral Legacy Rehost 2000 System 

– LR2000, Public Case Recordation Reports, Geographic Report with Land Sorted by 
MTR. 1 page. Accessed online at 
http://www.blm.gov/landandresourcesreports/rptapp/menu.cfm?appCd=2; report run 
07/26/2012 at 4:02 PM. 

 
BLM (Bureau of Land Management). 2012b. Land and Mineral Legacy Rehost 2000 System 

– LR2000, Public Case Recordation Reports, Serial Register Page, Serial Number 
AZA 023029. 1 page.  Accessed online at 
http://www.blm.gov/landandresourcesreports/rptapp/menu.cfm?appCd=2; report run 
07/26/2012 at 4:15 PM. 

 
BLM (Bureau of Land Management). 2012c. Land and Mineral Legacy Rehost 2000 System 

– LR2000, Mining Claim Geographic Report, List of Active Mining Claims by 
Section. 17 pages. Accessed online at 
http://www.blm.gov/landandresourcesreports/rptapp/menu.cfm?appCd=2; report run 
07/27/2012 at 11:41 PM. 

 
BLM (Bureau of Land Management). 2012d. Land and Mineral Legacy Rehost 2000 System 

– LR2000, Geographic Report (Case Recordation, Mining Claim, Status), by Serial 
Number. 1 page.  Accessed online at 
http://www.blm.gov/landandresourcesreports/rptapp/menu.cfm?appCd=2; report run 
07/31/2012 at 9:05 AM. 

 
BLM (Bureau of Land Management). 2012e. Legacy Rehost 2000 System – LR2000 System 

- LR2000, Right-of-Way Research.  Accessed online in July 2012. 
 
BLM (Bureau of Land Management). 2012f. Livestock grazing allotment Geographical 

Information System (GIS) data obtained from Bureau of Land Management on 
January 20, 2012. 

 
BLM (Bureau of Land Management). 2011a. Internal meeting notes between BLM, LAFB, 

EPG, and Galileo. 
 
BLM (Bureau of Land Management). 2011b. Mining Claims and Sites on Federal Lands. P-

048. 44 pages. Accessed online at: 
http://www.blm.gov/wo/st/en/prog/more/non_energy_minerals.html. May 2011. 

 
BLM (Bureau of Land Management). 2011c. Sonoran Solar Energy Project Final 

Environmental Impact Statement, October. http://www.blm.gov/az/st/en/prog/
energy/solar/sonoran_solar/maps/feis.html. Last accessed December 8, 2011. 

 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-7   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

BLM (Bureau of Land Management). 2011d. Proposed APS Sun Valley to Morgan 
500/230kV Transmission Line Project and Proposed Resource Management Plan 
Amendment – Public Scoping Report. Phoenix, Arizona. Prepared by Environmental 
Planning Group and Galileo Project, LLC.  

 
BLM (Bureau of Land Management). 2011e. Summary of EIS Economic Strategies 

Workshop: APS Sun Valley to Morgan Transmission Line Project. August 10, 2011. 
 
BLM (Bureau of Land Management). 2010a. Bradshaw-Harquahala Record of Decision and 

Approved Resource Management Plan. https://www.blm.gov/epl-front-
office/projects/lup/1350/13350/13400/
default.jsp?projectName=Bradshaw+Harquahala+RMP+. Accessed on October 14, 
2011. 

 
BLM (Bureau of Land Management). 2010b. Agua Fria and Bradshaw-Harquahala Final 

Resource Management Plan and Final Environmental Impact Statement. Phoenix 
Field Office, Phoenix, Arizona, 807pp. 

 
BLM (Bureau of Land Management). 2010c. Updated BLM Sensitive Species List for 

Arizona. Arizona State Office, Phoenix, Arizona, 5pp. 
 
BLM (Bureau of Land Management). 2009a. Approved Resource Management Plan 

Amendments/Record of Decision (ROD) for designations of Energy Corridors on 
Bureau of Land Management-administered Lands in the 11 Western States. January 
2009. 

 
BLM (Bureau of Land Management). 2009b. Phoenix District Fire Management Plan 2009. 

Phoenix Field Office. May 13.  
 
BLM (Bureau of Land Management). 2008a. Agua Fria National Monument and Bradshaw-

Harquahala Planning Area Proposed Resource Management Plans and Final 
Environmental Impact Statement, BLM, Phoenix District Office, June. 

 
BLM (Bureau of Land Management). 2008b. BLM NEPA Handbook, H-1790-1. 
 
BLM (Bureau of Land Management). 2008c.  Special Status Species Manual 6840.  Revised 

December 2008. 
 
BLM (Bureau of Land Management)  2007.  Vegetation Treatments Using Herbicides on 

Bureau of Land Management Lands in 17 Western States Programmatic 
Environmental Impact Statement.  June. 

 
BLM (Bureau of Land Management ). 2005. Land Use Planning Handbook. Bureau of Land 

Management Handbook H-1601-1. Washington, D.C. 
 



 

 
6-8 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

BLM (Bureau of Land Management). 2004.  BLM Manual 8120, Tribal Consultation under 
Cultural Resources. 

 
BLM (Bureau of Land Management). 2000. Legacy Rehost 2000. 

http://www.blm.gov/landandresourcesreports/rptapp/menu.cfm?appCd=2. Accessed 
on February 8, 2012. 

 
BLM (Bureau of Land Management). 1997. Arizona Standards for Rangeland Health and 

Guidelines for Grazing Administration. 
http://www.blm.gov/pgdata/etc/medialib/blm/az/pdfs/
3809.Par.41426.File.dat/AZS_n_G.pdf. Accessed on October 15, 2011. 

 
BLM (Bureau of Land Management). 1996.  Sampling Vegetation Attributes, Interagency 

Technical Reference.  BLM.TD.DY-96/002+1730. 
 
BLM (Bureau of Land Management). 1988. Phoenix Resource Management Plan and 

Environmental Impact Statement. 
 
BLM (Bureau of Land Management). 1986. Visual Resource Inventory. Bureau of Land 

Management Manual Handbook 8410-1. Washington, D.C. 
 
BLM (Bureau of Land Management). 1981. BLM Lower Gila North Management 

Framework Plan, June 1981. 
 
Bolton, D.R., and K.A. Sick. 1998. "Power Lines and Property Values: The Good, The bad 

and The Ugly. Proceedings of the INSTITUTE ON PLANNING, ZONING AND 
EMINENT DOMAIN, Municipal Legal Studies Center, Dallas, Texas, November 18-
20, 1998, and The Urban Lawyer, The National Quarterly on State and Local 
Government Law, Spring 1999, Volume 31, Number 2.  Accessed at 
www.harriscompanyrec.com. 

 
Bond, S. and J. Hopkins. 2000. The impact of transmission lines on residential property 

values: results of a case study in a suburb of Wellington. New Zealand Pacific Rim 
Property Research Journal, Vol. 6(2), pp. 52-60. 

 
*Boyer, C. 1978. The Socio-economic Impacts of Electric Transmission Corridors: A 

Comparative Analysis. Royal Commission on Electrical Planning, University of 
Waterloo, Waterloo. Cited in: Goodrich-Mahoney, J. 2003. Transmission Line and 
Property Values: State of the Science. EPRI, November. 

 
Brennan T. C. 2008. Online field guide to the reptiles and amphibians of Arizona. Available 

at: http://www.reptilesofaz.org/, Accessed: September 2011. 
 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-9   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Brown, J.G. and D.R. Pool. 1989. Hydrogeology of the western part of the Salt River Valley, 
Maricopa County, Arizona: U.S. Geological Survey Water-Resources Investigations 
Report 88–4202, 5 sheets. 

 
Bureau of Economic Analysis. 2001 and 2009. Regional Economic Accounts Data. 

http://www.bea.gov/regional/. 
 
Bureau of Labor Statistics. 2010. Employment and Unemployment Data. 

http://www.bls.gov/data/#employment. 
 
California Department of Transportation. 2009. Technical Noise Supplement. Prepared by 

ICF Jones & Stokes, Sacramento, California. November. 
 
CAP (Central Arizona Project). 2011a. Central Arizona Project Website. http://www.cap-

az.com. September 8, 2011. 
 
CAP (Central Arizona Project). 2011b. Letter from Gary Ijams, Power Programs Manager, 

CAP, to Richard Stuhan, APS. August 15, 2011. 
 
CCSP (Climate Change Science Program). 2008. The Effects of Climate Change on 

Agriculture, Land Resources, Water Resources, and Biodiversity in the United States. 
http://www.climatescience.gov/Library/sap/sap4-3/final-
report/Synthesis_SAP_4.3.pdf. Accessed October 2011. 

 
Center for Biological Diversity, et al., v. Bureau of Land Management, et al. 2005. United 

States District Court for the Northern District of California. Case 3:03-cv-02509. 
Filed 03/14/2006, pp. 1-67. 

 
*Chalmers, J. and F. Voorvaart. 2009. High-Voltage Transmission Lines: Proximity, 

Visibility and Encumbrance Effects. The Appraisal Journal, pp. 227-245. Cited in: 
Jackson, T., and J. Pitts. 2010. The Effects of Electric Transmission Lines on 
Property Values: A Literature Review. Journal of Real Estate Literature, pp. 239-
259.  

 
City of Peoria. 2010. Peoria General Plan, City of Peoria Arizona. http://www.peoriaaz.gov/

content2.asp?id=25810. Accessed on October 15, 2011. 
 
City of Peoria. 2006. Parks, Recreation, Open Space, and Trails Master Plan. 

http://www.peoriaaz.gov/uploadedFiles/PeoriaPROST_Final_10-6-06.pdf. Accessed 
on October 11, 2011. 

 
City of Surprise. 2008a. Surprise General Plan 2030: One City, Many Voices. 

http://www.surpriseaz.gov/files/GeneralPlan2030/
GeneralPlan2030OneCityManyChoices.pdf. Accessed on October 17, 2011. 

 



 

 
6-10 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

City of Surprise. 2008b. Surprise Parks and Trails Master Plan. http://www.surpriseaz.gov/
DocumentView.aspx?DID=3760. Accessed on October 14, 2011. 

 
Colwell, P. 1990. Power Lines and Land Value. Journal of Real Estate Research, 5(1), pp. 

117-127.  
 
*Colwell, P., and K. Foley. 1979. Electric Transmission Lines and the Selling Price of 

Residential Property. The Appraisal Journal, 47(4), pp. 490-499. Cited in: Jackson, 
T., and J. Pitts. 2010. The Effects of Electric Transmission Lines on Property Values: 
A Literature Review. Journal of Real Estate Literature, pp. 239-259.  

 
Commission for Environmental Cooperation. 1997. Ecological Regions of North America: 

Toward a Common Perspective. Retrieved November 4, 2011 from ftp:// ftp.epa.gov/ 
wed/ ecoregions/ cec_na/ CEC_NAeco.pdf. 

 
Commission for Environmental Cooperation. n.d. Ecological Regions of North America 

Level I (map). Retrieved November 4, 2011 from 
ftp://ftp.epa.gov/wed/ecoregions/cec_na/NA_LEVEL_I.pdf. 

 
Connecticut Department of Public Health. 2008. Electric and Magnetic Fields: Health 

Concerns. Fact Sheet. April. 
 
Cordy, G.E., J.A.H. Rees, R.J. Edmonds, J.B. Gebler, L. Wirt, D.J. Gellenbeck, and D.W. 

Anning. 1998. Water-quality assessment of the Central Arizona Basins, Arizona and 
Northern Mexico—Environmental setting and overview of water quality: U.S. 
Geological Survey Water-Resources Investigations Report 98–4097, 71 pp. 

 
Corkhill, E., S. Corell, B. Hill, and D. Carr. 1993. A Regional Groundwater Flow Model of 

the Salt River Valley – Phase I, Phoenix Active Management Area, Hydrogeologic 
Framework and Basic Data Report. Arizona Department of Water Resources 
Modeling Report No. 6. 

 
Damon, P.E., D.J. Lynch, and M. Shafiqullah. 1984. Cenozoic landscape development in the 

Basin and Range province of Arizona. in T. L. Smiley, J. D. Nations, T. L. Péwé, and 
J. P. Schafer (editors). Landscapes of Arizona. University Press of America, Lanham, 
Maryland. p. 175–206. 

 
Davis, J. N. 1999. Lawrence's Goldfinch (Spinus lawrencei), The Birds of North America 

Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds 
of North America Online: http://bna.birds.cornell.edu/bna/species/480. 

 
Davis, L. 2010. The Effect of Power Plants on Local Housing Values and Rents. The Review 

of Economics and Statistics, UC Berkeley Press, pp. 1-30.  
 

ftp://ftp.epa.gov/wed/ecoregions/cec_na/NA_LEVEL_I.pdf


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-11   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Davis, L. 2008. The Effect of Power Plants on Local Housing Values and Rents: Evidence 
From Restricted Census Microdata. US Census Bureau Center for Economic Studies 
Paper No. CES-WP-08-19.  

 
Delaney, C., and D. Timmons. 1992. High voltage Power Lines: Do They Affect Residential 

Property Value? Journal of Real Estate Research, 7(3), pp. 315-29. 
 
Department of Defense. 2007. Luke Air Force Base Auxiliary Field #1. 

http://www.luke.af.mil/library/factsheets/factsheet.asp?id=6753. Accessed on October 
17, 2011. 

 
Des Rosiers, F. 2002. Power Lines, Visual Encumbrance and House Values: A Microspatial 

Approach to Impact Measurement. Journal of Real Estate Research, 23(3). 
 
Diamond Ventures.  2011.  Master Planned Communities: Saddleback Heights.  Website 

accessed 1/16/2012 online at: 
http://www.diamondventures.com/master/properties/saddleback.html. 

 
DOI (U.S. Department of the Interior). 2011. The DOI’s Economic Contributions. 
 
DOI (U.S. Department of the Interior). 2009a.  Department Manual 516. 
 
DOI (U.S. Department of the Interior). 2009b. Guidance for Implementation of Federal 

Wildland Fire Management Policy. Prepared by U.S. DOI and U.S. Department of 
Agriculture. February 13.  

 
DOI (U.S. Department of the Interior). 1995a. Federal Wildland Fire Management Policy and 

Program Review, Final Report. Prepared by U.S. DOI and U.S. Department of 
Agriculture. December 18. 

 
DOI (U.S. Department of the Interior). 1995b. Department of Interior Environmental Justice 

Strategic Plan, accessed on line at http://www.doi.gov/pmb/oepc/Environmental-
Justice-Goal-1.cfm July 25, 2012. 

 
Draper, G., T. Vincent, M.E. Kroll, and J. Swanson. 2005. Childhood cancer in relation to 

distance from high voltage power lines in England and Wales: A Case-control study. 
British Medical Journal, v. 330, June 4. 

 
DTCT (Desert Tortoise Compensation Team). 1991. Compensation for the desert tortoise. A 

report prepared for the Desert Tortoise Management Oversight Group. Approved 
November 1991. 

 
  



 

 
6-12 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

Dubas, L. 2010. Geological Update for the Combined SRV and Lower Hassayampa Regional 
Groundwater Flow Model Areas in the Phoenix Aquifer Management Areas. Arizona 
Department of Water Resources Hydrology Division Modeling Report No. 23. 
December. 52 pp. 

 
Dubas, L.A., and T.D. Davis, 2006. Salt River Valley Model Geology Update: Arizona 

Department of Water Resources Modeling Report No. 16. 
 
*Economics Consultants Northwest. 1990. Garrison-Taft high voltage transmission line 

social monitoring study. Report Submitted to the Facility Siting Bureau of the Energy 
Division of the Montana Department of Natural Resources and Conservation and the 
Bonneville Power Administration. Cited in: Goodrich-Mahoney, J. 2003. 
Transmission Line and Property Values: State of the Science. EPRI, November. 

 
EPRI (Electric Power Research Institute).  1982. Socioeconomics of Power Plants.  EA-2228 

[1].pdf.  Accessible at: http://myepri.com. 
 
Ellis, L. A., D. M. Weddle, S. D. Stump, H. C. English, and A. E. Graber. 2008. 

Southwestern willow flycatcher final survey and monitoring report. Arizona Game 
and Fish Department, Research Technical Guidance Bulletin #10, Phoenix, Arizona, 
USA. 

 
EMF-Link. 2000. Information Ventures, Inc. http://infoventures.com/private/federal/q&a/

qa-envn2.html. January 12. 
 
EPA (U.S. Environmental Protection Agency). 2011a. Level III and IV Ecoregions of the 

Conterminous United States (map). Retrieved September 12, 2011 from 
http://www.epa.gov/wed/pages/ecoregions.html. 

 
EPA (U.S. Environmental Protection Agency). 2011b. http://www.epa.gov/air/criteria.html 

Table 2. Accessed September 2011. 
 
EPA (U.S. Environmental Protection Agency). 2011c. Arizona Class I Areas. 

http://www.epa.gov/region9/air/maps/az_clss1.html. Accessed September 2011. 
 
EPA (U.S. Environmental Protection Agency). 2011d. How clean is the electricity I use? 

Power Profiler. http://www.epa.gov/cleanenergy/energy-and-you/how-clean.html. 
Accessed October 2011. 

 
EPA (U.S. Environmental Protection Agency). 2010a. Primary Distinguishing Characteristics 

of Level III Ecoregions of the Continental United States. Available at 
ftp://ftp.epa.gov/wed/ecoregions/us/Eco_Level_III_descriptions.doc. Accessed 
October 20, 2011. 

 

http://infoventures.com/private/federal/q&a/qaenvn2.html.%20January%2012
http://infoventures.com/private/federal/q&a/qaenvn2.html.%20January%2012
http://www.epa.gov/wed/pages/ecoregions.html
http://www.epa.gov/region9/air/maps/az_clss1.html.%20Accessed%20September%202011


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-13   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

EPA (U.S. Environmental Protection Agency (EPA). 2010b. Final Rule: Prevention of 
Significant Deterioration and Title V Greenhouse Gas Tailoring Rule (Fact Sheet). 
http://www.epa.gov/nsr/documents/20100413fs.pdf. Accessed October 2011. 

 
EPA (U.S. Environmental Protection Agency). 2010c. 

http://www.epa.gov/air/caa/title1.html#ic. Accessed September 2011. 
 
EPA (U.S. Environmental Protection Agency). 2008. Inventory of US Greenhouse Gas 

Emissions and Sinks: 1990-2006. Published April 15, 2008. 
 
EPA (U.S. Environmental Protection Agency). 2007. eGRID 2010 Version 1.1 Year 2007 

GHG Annual Output Emission Rates. http://www.epa.gov/cleanenergy/documents/
egridzips/eGRID2010V1_1_year07_GHGOutputrates.pdf. Accessed October 2011. 

 
EPA (U.S. Environmental Protection Agency). 2004.  Crankcase emission factors for non-

road engine modeling – compression  - emission. 
 
EPA (U.S. Environmental Protection Agency). 1974. Information on Levels of 

Environmental Noise Requisite to Protect Public Health and Welfare with an 
Adequate Margin of Safety. Report No. EPA/ONAC 550/9-74-004. Washington, 
D.C.: U.S. Environmental Protection Agency Office of Noise Abatement and Control. 
March. 

 
European Council Recommendation. 1999. On the limitation of exposure of the general 

public to electromagnetic fields (0 Hz to 300 GHz). Official Journal of the European 
Communities, July 12. (1999/519/EC). 

 
FAA (Federal Aviation Administration).  2007.  FAA Advisory Circular AC 70/7460-1K.  

Obstruction Marking and Lighting. 
 
FAA (Federal Aviation Administration). 1993. Objections Affecting Navigable Air Space, 

Part 77. Accessed on 
ftp://ftp.dot.state.pa.us/public/bureaus/aviation/Web/FAR_Part77.pdf. Accessed 
October 14, 2011. 

 
Farnsworth, D.K., E.S. Thompson, and E.L. Peck. 1982. Annual free water surface (FWS) 

evaporation - shallow lake, 1956–1970. in Evaporation atlas for the contiguous 48 
United States: Washington, D.C., National Oceanic and Atmospheric Administration, 
National Weather Service Report NWS 33, Map 3, scale 1:4,800,000. 

 
FCC (Federal Communications Commission). 1999. Questions and Answers about 

Biological Effects and Potential Hazards of Radiofrequency Electromagnetic Fields, 
OET Bulletin 56, 4th Edition, August. Office of Engineering & Technology. 

 

http://www.epa.gov/nsr/documents/20100413fs.pdf.%20Accessed%20October%202011
http://www.epa.gov/cleanenergy/documents/egridzips/eGRID2010V1_1_year07_GHGOutputrates.pdf.%20Accessed%20October%202011
http://www.epa.gov/cleanenergy/documents/egridzips/eGRID2010V1_1_year07_GHGOutputrates.pdf.%20Accessed%20October%202011


 

 
6-14 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

FCDMC (Flood Control District of Maricopa County). 2010. Hydrologic Data Report 
Volume II – Surface Water and Stream Flow Data for Water Year 2010. 454 pp. 

 
Federal Office of Civil Aviation Switzerland.  2009.  Guidance on determination of 

helicopter emissions. 
 
FEMA (Federal Emergency Management Agency). 2011a. Definitions of FEMA Flood Zone 

Designations. 
https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&catalogId=1000
1&langId=-1&content=floodZones&title=FEMA%2520Flood%2520. 
Zone%2520Designations. Website accessed on November 1, 2011. 

 
FEMA (Federal Emergency Management Agency). 2011b. Definitions of FEMA Flood 

Zones.http://www.fema.gov/plan/prevent/floodplain/nfipkeywords 
/flood_zones.shtm. Website accessed on November 1, 2011. 

 
Fenneman, Nevin M. 1931. Physiography of Western United States. London: McGraw Hill. 
 
FHA (Federal Highway Administration).  2006. Construction Noise Handbook. Draft 

Supplemental Environmental Impact Statement for the ON Line Project (BLM 2009). 
 
Fontana, B.L.  1983.  Pima and Papago: Introduction, in Handbook of North American 

Indians, Vol. 10, Southwest, pp. 125-136. A. Ortiz (ed.). Smithsonian Institution, 
Washington, D.C.  

 
Freihoefer, A.T., D.A. Mason, J.A. Jahnke, L.A. Dubas, and K.B.P. Hutchinson. 2009. 

Regional Groundwater Flow Model of the Salt River Valley, Phoenix Active 
Management Area Model Update and Calibration: Arizona Department of Water 
Resources Modeling Report No. 19. 

 
Frija, G., J. Bittoun, G. Krestin, and D. Norris. 2006. European directive on electromagnetic 

fields. European Radiology. December, Vol. 16, Issue 12, pp. 2886-2889. 
 
Furby, L., R. Gregory, P. Slovie, and B. Fischhoff. 1988. Electric Power Transmission Lines, 

Property Values, and Compensation. The Journal of Environmental Management, 27, 
pp. 69-83.  

 
GAO (Government Accountability Office). 2008. Climate Change: Agencies should develop 

guidance for addressing the effects on federal land and water resources. Washington, 
DC.: United States Government Accountability Office. 

 
Garfin, G., M. A Crimmins, and K. Jacobs. 2007. "Drought, Climate Variability, and 

Implications for Water Supply and Management." In Arizona Water Policy: 
Management Innovations in an Urbanizing, Arid Region, by B. G. Colby and K. (eds 
Jacobs), 61-78. Washington, DC.: Resources for the Future. 

https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&
http://www.fema.gov/plan/prevent/floodplain/nfipkeywords


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-15   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

 
Gebert, W.A., D.J. Graczyk, and W.R. Krug. 1987. Average annual runoff in the United 

States 1951-1980. http://water.usgs.gov/GIS/metadata/usgswrd/XML/runoff.xml. 
Website accessed on October 21, 2011. 

 
Gelt, Joe. 1992. “Land Subsidence, Earth Fissures Change Arizona Landscape,” Arroyo, 

Volume 6, Number 2, Water Resources Research Center, University of Arizona. 
http://ag.arizona.edu/azwater/arroyo/062land.html. Accessed September 27, 2011. 

 
Genuis, Stephen J. 2008. Fielding a current idea: exploring the public health impact of 

electromagnetic radiation. Public Health, February, Vol. 122, Issue 2, pp. 113-124. 
 
Goodrich-Mahoney, J. 2003. Transmission Line and Property Values: State of the Science. 

EPRI, November. 
 
Green, Margerie. 1989. Settlement, Subsistence, and Specialization in the Northern 

Periphery: The Waddell Project. Cultural Resources Report 65. Archaeological 
Consulting Services, Tempe, Arizona. 

 
Guichon, B., and D. Bakewell. 1986. Multiple-Purpose Use of Rights-of-Way in British 

Columbia. Rangelands, 8(6), December.  
 
Guidance on the Determination of Helicopter Emissions. 2009. Federal Office of Civil 

Aviation of Switzerland. 
 
Hamilton, S., and G. Schwann. 1995. Do High Voltage Electric Transmission Lines Affect 

Property Value? Land Economics, 71(4), pp. 436-444.  
 
Hamza, A.H., Shaher A. Mahmoud, N.M. Abdel-Gawad, and Samy M. Ghania. 2005. 

Evaluation of magnetic induction inside humans at high voltage substations. Electric 
Power Systems Research, May, Vol. 74, Issue 2, pp. 231-237. 

 
Hessing, M. B. and C. D. Johnson. 1982. Disturbance and revegetation of Sonoran desert 

vegetation in an Arizona power line corridor. Journal of Range Management 
35(2):254-258. 

 
Hoffmeister, D. F. 1986. Mammals of Arizona. The University of Arizona Press and Arizona 

Game and Fish Department, 602pp. 
 
Hossam-Eldin, A.; Farag, A.; Madi, I; Karawia, H. 2010. Extremely low frequency magnetic 

field survey in indoor distribution substation in Egypt. Proceedings of the Universities 
Power Engineering Conference, 2010, p. 20. 

 



 

 
6-16 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

Huckleberry, G. 1994. Surficial geology of the Wittmann and Hieroglyphic Mountains 
Southwest 7.5’ quadrangles, northern Maricopa County, Arizona. Arizona Geological 
Survey Open-File Report 94-21. 

 
Hunt, W.G., D.E. Driscoll, E.W. Bianchi, and R.E. Jackman. 1992. Ecology of bald eagles in 

Arizona. BioSystems Analysis, Inc. Santa Cruz, California Volumes A, C. Report to 
U.S. Bureau of Reclamation, Contract 6-CS-30-04470. 

 
ICNIRP (International Commission on Non-Ionizing Radiation Protection). 2010. Guidelines 

for Limiting Exposure to Time-Varying Electric and Magnetic Fields (1 Hz - 100 
kHz). Health Physics 99(6), pp. 818-836. 

 
ICNIRP (International Commission on Non-Ionizing Radiation Protection). 2001. Review of 

the Epidemiologic Literature on Electric and Magnetic Fields and Health. 
Environmental Health Perspectives. December, 109(6), pp. 911-933. 

 
ICNIRP (International Commission on Non-Ionizing Radiation Protection). 1998. Guidelines 

for Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic 
Fields (Up to 300 GHz). Health Physics Society, April, 74(4), pp. 494-522. 

 
ICNIRP (International Commission on Non-Ionizing Radiation Protection). 1994. Guidelines 

on Limits of Exposure to Static Magnetic Fields. Health Physics Society, January, 
66(1), pp. 100-106. 

 
IEEE (Institute of Electrical and Electronics Engineers). 2002. IEEE Standard for Safety 

Levels with Respect to Human Exposure to Electromagnetic Fields, 0–3 kHz, IEEE 
Standard C95.6-2002, October. 

 
IPCC (Intergovernmental Panel on Climate Change). 2007. Climate Change 2007: Synthesis 

Report. Contribution of Working Groups I, II and III to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change [Core Writing Team, Pachauri, 
R.K and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland, 104 pp. 

 
Jackson, T. 2010. Electric Transmission Lines: Is There An Impact On Rural Land Values? 

Right of Way, November/December.  
 
Jackson, T., and J. Pitts. 2010. The Effects of Electric Transmission Lines on Property 

Values: A Literature Review. Journal of Real Estate Literature, pp. 239-259.  
 
Jakus, Paul M. and John E. Keith. 2010.  The Welfare Effects of Restricting Off-Highway 

Vehicle Traffic to Public Lands.  Agricultural and Resource Economics, V:39 (2010), 
Issue 1 (February).  Accessed at www.ideqas.repec.org/a/ags/arerj1/59337.html. 

 
JBR Environmental Consultants, Inc. (JBR). 2011. Alternatives Screening Memo. November 

7, 2011. 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-17   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Justus, J. R. and S. R. Fletcher. 2007. Global Climate Change. Nova Science Publishing, Inc. 
 
Keller, Donald R., Arthur W. Vokes, and Darbi M. Rea. 1998. Archaeological Investigations 

in the Southern Hieroglyphic Mountains, Maricopa County, Arizona. Anthropological 
Research Paper 6. SWCA Environmental Consultant, Flagstaff, Arizona. 

 
Kent, J.A., and K. Priester. 1999. Methods for the Development of Human Geographic 

Boundaries and Their Uses, in partial completion of Cooperative Agreement No. 
1422-P850-A8-0015 between James Kent Associates and the U.S. Department of the 
Interior, Bureau of Land Management, Task Order No.001. June. 
<http://www.naturalborders.com/Docs/JKent_MethodsfortheDevelopment.pdf>.  

 
Kheifets, L., A.A. Afifi, and R. Shimkhada. 2006. Public Health Impact of Extremely Low-

Frequency Electromagnetic Fields. Environmental Health Perspectives, October, 
Vol. 114, Issue 10, pp. 1532-1537. 

 
*Kheifets, L. 2001. Electric and magnetic field exposure and brain cancer. 

Bioelectromagnetics, 5, pp. 120-131.Cited in: National Institute of Environmental 
Health Science. 1999. EMF—Electric and Magnetic Fields Associated with the Use 
of Electric Power. Sponsored by the NIEHS/DOE EMF RAPID Program. 

 
Khera, Sigrid, and Patricia S. Mariella. 1983. Yavapai: In Handbook of North American 

Indians, Vol. 10, Southwest, pp38-54 Alfonson Ortiz (ed.).  Smithsonian Institution, 
Washington, D.C. 

 
*Kielisch, Kurt C.  2011.  Valuation Guidelines for Properties with Electric Transmission 

Lines. 
 
Kinnard, W., and S. Dickey. 1995. A Primer on Proximity Impact Research: Residential 

Property Values Near High-Voltage Transmission Lines. Real Estate Issues, April, 
pp. 9-23.  

 
Kirvan, Chad V., A.E. (Gene) Rogge, and Kirsten Johnson. 2012. Class III Cultural Resource 

Survey for the Proposed Sun Valley to Morgan Transmission Line, Maricopa County, 
Arizona (in preparation). URS, Phoenix, Arizona. 

 
Knapp, T.A., and P.E. Graves. 1989. On the Role of Amenities in Models of Migration and 

Regional Development. Journal of Regional Science, 29(1) pp. 71-87. 
 
Krause, Mike and Steve Smith.  2006.  Methodology to Calculate PM2.5 and PM-2.5 

Significance Thresholds. South Coast Air Quality Management District.  October. 
 
Kroeger, T., and P. Manalo. 2007. Economic Benefits Provided by Natural Lands: Case 

Study of California’s Mojave Desert. Defenders of Wildlife. 
<http://www.defenders.org/publications/mojave_economics>. 



 

 
6-18 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

*Kroll, A., and T. Priestley. 1991. The Effects of Overhead Transmission Lines on Property 
Values: A Review and Analysis of the Literature. Prepared for the Siting and 
Environmental Planning Task Force of the Edition Electric Institute, Washington, 
DC. Cited in: Hamilton, S., and G. Schwann. 1995. Do High Voltage Electric 
Transmission Lines Affect Property Value? Land Economics, 71(4), pp. 436-444. 

 
 *Kung, H., and C. Seagle. 1992. Impact of Power Transmission Lines on Property Values: A 

Case Study. The Appraisal Journal, 60(3), pp. 413-18. Cited in: Jackson, T., and J. 
Pitts. 2010. The Effects of Electric Transmission Lines on Property Values: A 
Literature Review. Journal of Real Estate Literature, pp. 239-259. 

  
LAFB (Luke Air Force Base). 2011. Luke AFB Auxiliary Field #1 Fact Sheet. Available at 

http://www.luke.af.mil/library/factsheets/factsheet.asp?id=6753. Accessed October 
2011. 

 
Landfire. 2012. LANDFIRE is an online tool that can be used to view and download 

geospatial layers and data products that depict the nation’s major ecosystem, wildlife 
habitat, vegetation or canopy characteristics, landscape features, and wildland fire 
behavior, effects, and regimes. It can be accessed at: http://www.landfire.gov/. 

 
Levick, L., J. Fonseca, D. Goodrich, M. Hernandez, D. Semmens, J. Stromberg, R. Leidy, 

M. Scianni, D. P. Guertin, M. Tluczek, and W. Kepner. 2008. The Ecological and 
Hydrological Significance of Ephemeral and Intermittent Streams in the Arid and 
Semi-arid American Southwest. U.S. Environmental Protection Agency and U.S. 
Department of Agriculture/ARS Southwest Watershed Research Center, EPA/600/R-
08/134, ARS/233046, 116 pp.  

 
Lindsay, E.H., and N.T. Tessman. 1974. Cenozoic vertebrate localities and faunas in 

Arizona. Arizona Academy of Science 9:2-34. 
 
Lucas, S.G., and G.S. Morgan. 2005a. Paleogene vertebrate fossil from Arizona. New 

Mexico Museum of Natural History and Sciences Bulletin 29:114.  
 
Lucas, S.G., and G.S. Morgan. 2005b. Pleistocene mammals of Arizona: an overview. New 

Mexico Museum of Natural History and Sciences Bulletin 29:153-158. 
 
Ma, Yan, George G. Karady, James R. Hunt, and Bryce L. Priest. 2011. Measurement of high 

voltage substation generated electromagnetic field. Conference: 2011 IEEE PES 
Trondheim PowerTech: The Power of Technology for a Sustainable Society, June 
19-23. 

 
MAG (Maricopa Association of Governments).  2012.  Congress Designates Interstate 11 in 

MAGAZine, A Quarterly Newsletter Focusing on Regional Excellence.  August – 
October.  Vol. 17: No. 3. 

 

http://www.landfire.gov/


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-19   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

MAG (Maricopa Association of Governments). 2010. Regional Transportation Plan 2010 
Update. July. 

 
MAG (Maricopa Association of Governments). 2007. Interstate 10 – Hassayampa Valley 

Transportation Framework Study. September 26, 2007. 
http://www.azmag.gov/Documents/pdf/cms.resource/RC_2007_09-
26_Hassayampa_PPP37434.pdf.  

 
Maricopa County. n.d. a. McMicken Dam Scenic Corridor Guidelines. 

http://www.maricopa.gov/planning/resources/plans/docs/pdf/McMicken_Dam_Scenic
_Corridor_Design_Guidelines.pdf.   October 3, 2011. 

 
Maricopa County. n.d. b. Maricopa County Zoning Ordinance, Chapter 10, Section 1008, 

Wickenburg Scenic Corridor. 
 
Maricopa County. n.d. c. State Route 74 Scenic Corridor Guidelines. Part of the Maricopa 

County 2020 Eye to the Future comprehensive plan adopted in 1997. Phoenix, 
Arizona. 

 
Maricopa County. 2012. Maricopa County Zoning Ordinance. Maricopa County Planning 

and Development Department. Phoenix, Arizona. 
 
Maricopa County. 2011. Maricopa County Annual Report.  
 
Maricopa County. 2006. Noise Ordinance (P-23), 

http://www.maricopa.gov/planning/Resources/Ordinances/NoiseOrdinance.aspx.  
Planning and Development Department. 

 
Maricopa County. 2004. Maricopa County Regional Trail Plan. 

http://www.maricopa.gov/parks/MaricopaTrail/pdf/TrailPlan.pdf. Accessed on 
October 12, 2011. 

 
Maricopa County. 2002. Maricopa County Comprehensive Plan 1997, revised 2002. 

http://www.maricopa.gov/planning/Resources/Plans/docs/pdf/
Comprehensive%20Plan.pdf. Accessed on October 10, 2011. 

 
Maricopa County. 2000. White Tank/Grand Avenue Area Plan. December 6, 2000. 

http://www.maricopa.gov/planning/Resources/Plans/docs/pdf/whitetanks_6-21-07.pdf 
 
MCAQD (Maricopa County Air Quality Department). 2011. 2010 Air Monitoring Network 

Review. MCAQD Air Monitoring Division. 
 
MCAQD (Maricopa County Air Quality Department). 2008. Periodic Emissions Inventory 

Report.  
 

http://www.maricopa.gov/planning/Resources/Ordinances/NoiseOrdinance.aspx


 

 
6-20 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

MCAQD (Maricopa County Air Quality Department). 2005.  Periodic Emissions Inventory 
Report. 

 
McCord, R.D. II. 2011. Paleontological Records and Literature Search for Sun Valley to 

Morgan 500/230kV Project, Maricopa County, Arizona. Submitted to URS 
Corporation, San Diego, California. 

 
McCord, R.D. II. 1994. Fossil tortoises of Arizona. Fossils of Arizona 2:83-89, Proceedings 

1994 Southwest Paleontology Society and Mesa Southwest Museum. 
 
McGranahan, D. 1999. “Natural Amenities Drive Population Change.” U.S. Department of 

Agriculture Economic Research Service. Agricultural Economics, Report #781.  
 
Mead, J.I. 2005. Late Pleistocene (Rancholabrean) amphibians and reptiles of Arizona. New 

Mexico Museum of Natural History and Sciences Bulletin 29:137-152. 
 
Minnesota IMPLAN Group.  2009.  IMPLAN Pro software system. 
 
Montgomery, E.L., and J.W. Harshbarger. 1989. Arizona Hydrogeology and Water Supply. 

in J. P. Jenny and S. J. Reynolds (editors). Geologic Evolution of Arizona. Arizona 
Geological Society Digest 17. pp. 827-840. 

 
Morgan, G.S., and R.S. White, Jr. 2005. Miocene and Pliocene vertebrates from Arizona. 

New Mexico Museum of Natural History and Sciences Bulletin 29:115-136. 
 
Mueser, P.R., and P.E. Graves. 1995. Examining the Role of Economic Opportunity and 

Amenities in Explaining Population Redistribution. Journal of Urban Economics, 
37(2) pp. 176-200. 

 
Nailen, Richard L.  2009. "Environmental concerns may restrict use of insulating gases." 

Electrical Apparatus.  FindArticles.com.  Accessed July 21, 2010. 
http://findarticles.com/articles/mi_qa3726/is_199904/ai_n8836851/. 

 
National Geophysical Data Center. 2011. Estimated Values of Magnetic Field Properties. 

http://www.ngdc.noaa.gov/geomagmodels/struts/igrfGridZipE. 
 
National Weather Service Forecast Office. 2009. Phoenix Monthly Precipitation 1896 to 

Present. 2009. http://www.wrh.noaa.gov/psr/climate/ (accessed October 30, 2009). 
 
NatureServe. 2011. NatureServe Explorer: An online encyclopedia of life [web application]. 

Version 7.1. NatureServe, Arlington, Virginia. Available 
http://www.natureserve.org/explorer. (Accessed: September 2011). 

 
NERC (North American Electric Reliability Corporation). 2011. NERC Website. 

http://www.nerc.com.   September 8, 2011. 

http://www.ngdc.noaa.gov/geomagmodels/struts/igrfGridZipE


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-21   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Nickens, P.R., S.L. Larralde, and G.C. Tucker. 1981. A Survey of Vandalism to 
Archaeological Resources in Southwestern Colorado. Cultural Resource Series 11. 
Bureau of Land Management, Denver, Colorado. 

 
NIEHS (National Institute of Environmental Health Sciences). 2002. EMF: Electric and 

Magnetic Fields Associated with the Use of Electric Power. Questions and Answers. 
June, http://www.niehs.nih.gov/emfrapid. 

 
NIEHS (National Institute of Environmental Health Sciences). 1999a. Report on Health 

Effects from Exposure to Power-Line Frequency Electric and Magnetic Fields, Olden, 
K. NIH Publication No. 99-4493, May 4. 

 
NIEHS (National Institute of Environmental Health Sciences). 1999b. EMF—Electric and 

Magnetic Fields Associated with the Use of Electric Power. Sponsored by the 
NIEHS/DOE EMF RAPID Program.  

 
NIEHS (National Institute of Environmental Health Sciences). 1998. Working Group Report. 

Assessment of Health Effects from Exposure to Power-Line Frequency Electric and 
Magnetic Fields. Portier, C.; Wolfe, M. Brooklyn Park, Minnesota, June 16-24. 

 
NRCS (Natural Resources Conservation Service). 2011. Soil Data Mart, 

http://soildatamart.nrcs.usda.gov. Accessed August 30, 2011. 
 
NRCS (Natural Resources Conservation Service). 2002. Soil Shrink/Swell Potential, Greater 

Phoenix Area map. January 11, 2002. 
 
Outdoor Industry Foundation.  2010.  The Active Outdoor Recreation Economy. 

www.outdoorindustry.org. 
 
Pasenko, M.R. 2007. A subadult Stegomastodon (Mammalia, Proboscidea) skull from central 

Arizona. PaleoBios 27:81-85. 
 
Patterson, R.M., T.D. Bracken, and J. Sahl, ACGIH. 1998. Assessing EMF in the Workplace: 

A Guide for Industrial Hygienists, Publication 9853. 
 
Pearthree, P.A., A. Youberg, J.J. Field, C.A. Ferguson, and J.E. Spencer. 2004. Geologic 

map of the Daggs Tank 7.5' quadrangle, Maricopa County, Arizona. Arizona 
Geological Survey Digital Geologic Map 39.  

 
Pitts, J., and T. Jackson. 2007. Power Lines and Property Values Revisited. The Appraisal 

Journal, (Fall) pp. 323-325. 
 
  

http://www.niehs.nih.gov/emfrapid


 

 
6-22 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

*Priestley, T., and G. Evans. 1996. Resident Perceptions of a Nearby Electric Transmission 
Line. Journal of Environmental Psychology, 16, pp. 65-74. Cited in: Jackson, T., and 
J. Pitts. 2010. The Effects of Electric Transmission Lines on Property Values: A 
Literature Review. Journal of Real Estate Literature, pp. 239-259. 

  
Proline Utility Technologies. n.d. Material Safety Data Sheet: Sulfur Hexafluoride. 
 
Public Service Commission of Wisconsin. 2011. Environmental Impacts of Transmission 

Lines. <psc.wi.gov>. 
 
Rahman, Nazaruddin Abdul, and Wan Norliza B. Mahadi. 2009. Measurements and 

simulations on ELF-EMF magnetic field exposures from multiple electric 
transmission lines. International Journal of Emerging Electric Power Systems, 10(4). 

 
Raz, Amir. 2006. Ask the Brains. Scientific American Mind, Vol. 17 Issue 4, p. 82. 
 
Reynolds, T. D., T. D. Rich, and D. A. Stephens. 1999. Sage Thrasher (Oreoscoptes 

montanus), The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab 
of Ornithology; Retrieved from the Birds of North America Online: 
http://bna.birds.cornell.edu/bna/species/463. 

 
*Rhodeside & Harwell, Inc. 1988. Perceptions of power lines: residents’ attitudes. Prepared 

for Virginia Power. Cited in: Goodrich-Mahoney, J. 2003. Transmission Line and 
Property Values: State of the Science. EPRI, November. 

 
*Rigdon, G. 1991. 138kV Transmission Lines and the Value of Recreational Land. Right of 

Way, pp. 8-19. Cited in: Jackson, T., and J. Pitts. 2010. The Effects of Electric 
Transmission Lines on Property Values: A Literature Review. Journal of Real Estate 
Literature, pp. 239-259.  

 
Rodgers, James B., and Nancy Dallett. 2000, A Selected Sample of Prehistoric and Historic 

Sites of the Western Salt River Valley, Arizona. Scientific Archeological Services, 
Phoenix, Arizona. 

 
Rogge, A.E. (Gene), Kirsten Johnson, and Ronald S. Savage. 2011. Class III Cultural 

Resource Survey Research Design for the Proposed Sun Valley to Morgan 
Transmission Line, Maricopa County, Arizona. Revised. Cultural Resources Report 
2011-5(AZ). URS, Phoenix, Arizona. 

 
Rogge, A.E. (Gene) and Kirsten Erickson. 2007. A Cultural Resource Constraints Analysis 

for the Arizona Public Service TS-5 to TS-9 500-Kilovolt Transmission Line, 
Maricopa County, Arizona. Cultural Resources Report 2007-43(AZ). URS, Phoenix, 
Arizona. 

 

http://bna.birds.cornell.edu/bna/species/463


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-23   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Ruediger, B., and J. D. Lloyd. 2003. A rapid assessment protocol for identifying potential 
habitat linkages along roads. Pages 205-225 in C.L. Irwin, P. Garrett, and K. P. 
McDermott, eds. Proceedings of the 2003 International Conference on Ecology and 
Transportation. Center for Transportation and the Environment, North Carolina State 
University, Raleigh, North Carolina, 21pp. 

 
San Segundo, H., and V. Fuster Roig. 2008. Reduction of low voltage power cables 

electromagnetic field emission in MV/LV substations. Electric Power Systems 
Research, June, Vol. 78 Issue 6, pp. 1080-1088. 

 
Saunders, S., C. Montgomery, T. Easley, and T. Spencer. 2008. Hotter and Drier: The West's 

Changed Climate. The Rocky Mountain Climate Organization, Natural Resources 
Defense Council. 

 
SCAQMD (South Coast Air Quality Management District). 2008.  Emission Factors for 

Heavy Duty Vehicles.  Emissions Handbook, Appendix H, Form EIA 1605.   
 
SCAQMD (South Coast Air Quality Management District). 1993.  Emission Factors for 

Heavy Duty Vehicles.  Emissions Handbook, Appendix H, Form EIA 1605. 
 
SCENIHR (Scientific Committee on Emerging and Newly Identified Health Risks). 2008. 

Possible effects of Electromagnetic Fields (EMF) on Human Health – Opinion of the 
Scientific Committee on Emerging and Newly Identified Health Risks. Toxicology, 
April, Vol. 246, Issue 2/3, pp. 248-250. 

 
Schlobohm and Brain. 2002. Gaining an Understanding of the National Fire Danger Rating 

System, A publication of the NWCG Fire Danger Working Team, July 2002. 
 
Scott, Joe H., and Robert E. Burgan. 2005. Standard Fire Behavior Models: A 

Comprehensive Set for Use with Rothermel’s Surface Fire Spread Model. General 
Technical Report RMRS-GTR-153. Fort Collins, Colorado: U.S. Department of 
Agriculture, Forest Service, Rocky Mountain Research Station. June.  

 
SCS (Soil Conservation Service). 1986.  Soil Survey of Aquila-Carefree Area, parts of 

Maricopa and Pinal Counties, Arizona. Prepared in cooperation with U.S. Department 
of the Interior, Bureau of Indian Affairs, Bureau of Land Management, and the 
Arizona Agricultural Experiment Station. April 1986, 

 
SCS (Soil Conservation Service).  1972.  Soil Survey of Maricopa County, Arizona, Central 

Part. By George W. Hartman in corporation with the University of Arizona 
Agricultural Experiment Station. 

  
  



 

 
6-24 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

SCTEE (Scientific Committee on Toxicity, Ecotoxicity and the Environment). 2001. Opinion 
on Possible effects of Electromagnetic Fields (EMF), Radio Frequency Fields (RF) 
and Microwave Radiation on human health, Expressed at the 27th CSTEE plenary 
meeting, Brussels, October 30, 2001. 

 
Sellers, W.D., and R.H. Hill (editors). 1974. Arizona climate, 1931–1972: Tucson, Arizona, 

University of Arizona Press, 616 p. 
 
Selvam, R., K. Ganesan, R. Narayana, A.C. Gangadharan, B.M. Manohar, and 

R. Puvanakrishnan. 2007. Low frequency and low intensity pulsed electromagnetic 
field exerts its antiinflammatory effect through restoration of plasma membrane 
calcium ATPase activity. Life Sciences, June, Vol. 80, Issue 26, pp. 2403-2410. 

 
Sheppard, Paul R., Andrew C. Comrie, Gregory D. Packin, Kurt Angersbach, and Malcolm 

K. Hughes. 2002. The climate of the US Southwest. Climate Research 21 (July): 219-
238. 

 
Shrieve Chemical Products Company. n.d. Material Safety Data Sheet: Alkylaryl 

Hydrocarbon. 
 
Silberman, J., and K. Andereck. 2006. The economic value of off-highway vehicle 

recreation. Journal of Leisure Research, 38(2), pp. 208-223. Cited in Jakus, P., et al. 
2010. The Welfare Effects of Restricting Off-Highway Vehicle Access to Public 
Lands. Agricultural and Resource Economics Review, 39(1), pp. 89-100. 

 
Simms, S.R. 1986. Cultural Resource Investigations in Southeastern Utah to Aid in the 

Assessment of Archaeological Vandalism. Submitted to U.S. Department of 
Agriculture, Forest Service, Salt Lake City and Monticello, Utah. Archaeological 
Technician Program, Weber State College, Logan, Utah. 

 
Singh, B.K., R.S. Sharma, R. Ajumeera, and A.K. Mathur. 2008. Electromagnetic Fields in 

Environment and Its Health Hazards. Proceedings of the International Conference on 
Microwaves, IEEE 978-1-4244-2690-4444, pp. 558-560. 

 
*Solum, C.L. 1985. Transmission Line Easement Effect on Rural Land in Northwest 

Wisconsin. Right of Way, April, pp. 8-14. Cited in: Jackson, T., and J. Pitts. 2010. 
The Effects of Electric Transmission Lines on Property Values: A Literature Review. 
Journal of Real Estate Literature, pp. 239-259.  

 
Southwest ReGAP. 2004.  USGS National Gap Analysis Program. Provisional Digital Land 

Cover Map for the Southwestern United States. Version 1.0. RS/GIS Laboratory, 
College of Natural Resources, Utah State University. 

 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-25   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

Spangler, Jerry D. 2006. Site Condition and Vandalism Assessment of Archaeological Sites, 
Lower and Middle Arch Canyon. Colorado Plateau Archaeological Alliance, Ogden, 
Utah. 

 
Spangler, Jerry D., Shannon Arnold, and Joel Boomgarden. 2006. Chasing Ghosts: A GIS 

Analysis and Photographic Comparison of Vandalism and Site Degradation in Range 
Creek Canyon, Utah. Occasional Papers 2006-1. Utah Museum of Natural History, 
Salt Lake City, Utah. 

 
Spencer, J.E., and S.J. Reynolds. 1989. Middle Tertiary tectonics of Arizona and adjacent 

areas. in J. P. Jenny and S. J. Reynolds (editors). Geologic Evolution of Arizona. 
Arizona Geological Society Digest 17. pp. 539–583. 

 
Starwood Solar I LLC. 2009. Application for a Certificate of Environmental Compatibility – 

Starwood Solar I Project, Exhibit I, September 2009, http://starwoodsolar.com/
cecapplication.aspx. Last accessed December 8, 2011. 

 
State of Arizona. 2009. Letter from Governor Jan Brewer to US EPA Region IX regarding 

Arizona’s 8-hour Ozone Area Recommendations, dated March 12, 2009. 
http://www.azdeq.gov/environ/air/plan/download/
FINAL%20GovBrewer03Desig3-12-09.pdf. Accessed October 2011. 

 
Stokes, Robert J. (editor). 2011. Phase 2 Data Recovery Investigation at AZ T:4:150(ASM), 

a Multicomponent Hohokam Yavapai, and Euroamerican Rockshelter Site at Lake 
Pleasant Regional Park, Yavapai County, Arizona. Cultural Resources Report 148. 
Archaeological Consulting Services, Tempe, Arizona. 

 
 SVP (Society of Vertebrate Paleontology). 1996. Conditions of receivership for 

paleontological salvage collections: Society of Vertebrate Paleontology News 
Bulletin, No. 166, pp. 31-32. 

 
SVP (Society of Vertebrate Paleontology). 1995. Assessment and mitigation of adverse 

impacts to nonrenewable paleontological resources: standard guidelines: Society of 
Vertebrate Paleontology New Bulletin, No. 163. pp. 22-27. 

 
SWBEMC (Southwestern Bald Eagle Management Committee). 2011. Arizona Yearly 

Nestwatch Program Summary Reports. Available at: http://www.swbemc.org/, 
Accessed: November 2011. 

 
Telles, Carol, and Kathleen McConnell. 2000. Artifact Assemblages of Yavapai Sites in the 

Agua Fria River Valley, Yavapai and Maricopa Counties, Arizona. In Archaeology in 
West-Central Arizona: Proceedings of the 1996 Arizona Archaeological Council 
Prescott Conference, edited by Thomas N. Motsinger, Douglas R. Mitchell, and 
James M. McKie, pp. 215-226. Sharlot Hall Museum Press, Prescott, Arizona.  

 



 

 
6-26 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

Tenenbaum, D.J. 2000. A New View of ELF-EMFs: Are They Linked With Cancer-
Promotion? Environmental Health Perspectives, 108(10), October, A469. 

 
Tikhonova, G.I., N.B. Rubtsova, E.A. Novokhatskaya, and A.V. Tikhonov. 2003. Remote 

effects of occupational and non-occupational exposure to electromagnetic fields of 
power-line frequency. Radiatsionnaya Biologiya. Radioekologiya, 43(5), pp. 555-
558. 

 
Totten, Arthur and Dickerson, Bill, et al. 1998. Final Guidance for Incorporating 

Environmental Justice Concerns in EPA’s NEPA Compliance Analyses.  
 
Town of Buckeye.  2008.  Buckeye General Plan. Town of Buckeye Planning Department. 

http://www.buckeyeaz.gov/DocumentView.aspx?DID=142. Accessed on October 17, 
2011. 

 
Tukimin, R., W.N.L. Mahadi, M.Y.M. Ali, and M.N.M. Thari. 2007. Extremely Low 

Frequency Electromagnetic Field (ELF EMF) Survey of Residential Areas Around 
Transmission Lines. Asia-Pacific Conference on Applied Electromagnetics 
Proceedings, December 4-6, Melaka, Malaysia. 

 
U.S. Census Bureau. 2012a. 2010 Census Interactive Population Search, accessed online 

March 11, 2012, at http://2010.census.gov/2010census/popmap/ipmtext.php?fl=04. 
 
U.S. Census Bureau. 2012b. Poverty Thresholds for 2009 by Size of Family and Number of 

Related Children under 18 Years. 
 
U.S. Census Bureau. 2010a. Analysis of American Community Survey, 2010 Estimates. 
 
U.S. Census Bureau. 2010b. U.S. Census Bureau Delivers Arizona's 2010 Census Population 

Totals, Including First Look at Race and Hispanic Origin Data for Legislative 
Redistricting. http://www.census.gov/newsroom/releases/archives/2010_census/
cb11-cn76.html. Accessed October 2011. 

 
U.S. Census Bureau. 2006-2010. Analysis of American Community Survey 2006-2010 

Estimates. U.S. Census Bureau. 
 
U.S. Census Bureau. 2005-2009. Analysis of American Community Survey 2005-2009 

Estimates.  
 
U.S. Census Bureau. 2005. Interim State Population Projections Analysis of U.S. Census 

Bureau Population Division. 
 
U.S. Census Bureau. 2000. Analysis of U.S. Census Bureau.  
 

http://www.census.gov/newsroom/releases/archives/2010_census/cb11cn76.html.%20Accessed%20October%202011
http://www.census.gov/newsroom/releases/archives/2010_census/cb11cn76.html.%20Accessed%20October%202011


 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-27   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

U.S. DOT FTA (U.S. Department of Transportation, Federal Transit Administration). 2006. 
FTA-VA-90-1003-06, Transit Noise and Vibration Impact Assessment. Prepared 
under contract by Harris, Miller, Miller, and Hanson, Burlington, Massachusetts. 

 
U.S. Energy Information Administration. 2009. Emissions of Greenhouse Gases Report. 

Internet Website: http://www.eia.gov/oiaf/1605/ggrptlcarbon.html. Accessed on July 
9, 2011. 

 
U.S. Energy Information Administration.  2007.  Instructions for Form EIA-1605. Appendix 

H Fuel Emission Factors.  
 
USFS (U.S. Forest Service). 2006. Antelope-Pardee 500-kV Transmission Project EIR/EIS, 

Appendix 1, Alternatives Screening Report. 
 
U.S. Global Change Research Program. 2010. Regional Climate Information: Southwest. 

http://www.globalchange.gov/publications/reports/scientific-assessments/us-
mpacts/regionalclimate-change-impacts/southwest. Accessed March 26, 2010. 

 
University of Arizona, Non-point Education for Municipal Officials. 2011. “Best 

Management Practices – Soil Erosion,” http://nemo.srnr.arizona.edu/nemo/
index_old.php?page=bmperosion. Accessed November 7, 2011. 

 
URS (URS Corporation). 2012a. Environmental Resource Report for Land Use, Recreation, 

and Special Designations. February.  
 
URS (URS Corporation). 2012b. Environmental Resource Report for Air Quality and 

Climate Change. February. 
 
URS (URS Corporation).  2012c.  Addendum to the Environmental Resource Report for 

Geology, Minerals, and Soils.  Sun Valley to Morgan 500/230kV Transmission Line 
Project.  April 2012. 

 
URS (URS Corporation). 2012d. Environmental Resource Report for Hazardous Materials 

and Hazardous and Solid Waste. Sun Valley to Morgan 500/230kV Transmission 
Line Project. February 2012. 

 
URS (URS Corporation). 2012e. Environmental Resource Report for Public Health and 

Safety, Sun Valley to Morgan 500/230kV Transmission Line Project. February 2012. 
 
URS (URS Corporation). 2012f. Environmental Resource Report for Paleontology, Sun 

Valley to Morgan 500/230kV Transmission Line Project. February 2012. 
 
URS (URS Corporation). 2012g. Environmental Resource Report for Socioeconomics and 

Environmental Justice, Sun Valley to Morgan 500/230kV Transmission Line Project. 
February 2012. 



 

 
6-28 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

URS (URS Corporation). 2012h. Environmental Resource Report for Transportation and 
Traffic, Sun Valley to Morgan 500/230kV Transmission Line Project. February 2012. 

 
URS (URS Corporation). 2012i. Environmental Resource Report for Biological Resources. 

February 2012. 
 
URS (URS Corporation). 2012j. Environmental Resource Report for Visual Resources.  Sun 

Valley to Morgan 500/230kV Transmission Line Project.   2012. 
 
URS (URS Corporation). 2012k. Environmental Resource Report for Water Resources.  Sun 

Valley to Morgan 500/230kV Transmission Line Project.  2012. 
 
URS (URS Corporation). 2012l. Draft Desktop Jurisdictional Evaluation. Sun Valley to 

Morgan 500/230kV Transmission Line Project. January. 
 
URS (URS Corporation). 2010. Arizona Department of Transportation Final Feasibility 

Report – SR 74 Right-of-Way Preservation. May. 
 
URS (URS Corporation). 2009. Maricopa Association of Governments (MAG) Grand 

Avenue Commuter Rail Corridor Development Plan – Rail Line Inventory. July. 
 
URS (URS Corporation). 2008. TS-5 to TS-9 500/230kV Transmission Line Project, 

Application for a Certificate of Environmental Compatibility, Exhibit I. July. 
 
USFWS (U.S. Fish & Wildlife Service). 2011. Maricopa County species list. Arizona 

Ecological Services Office, Phoenix, Arizona, Revised, August 22, 2011, 7pp. 
 
USFWS (U.S. Fish and Wildlife Service). 2008. Birds of conservation concern. Division of 

Migratory Bird Management, Arlington, Virginia, 93pp. 
 
USGS (U.S. Geological Survey). 2012. Mineral Commodity Summaries 2012. 198 pages. 

Reston, VA. January. 
 
USGS (U.S. Geological Survey). 2011. Mineral Resource Data System. - 

http://tin.er.usgs.gov/mrds/. November 10, 2011  
 
USGS (U.S. Geological Survey). 2007. Southwest exotic plant information clearinghouse 

(SWEPIC). Southwest Biological Science Center, and Southwest Exotic Plant 
Mapping Program. Data and information available at: 
http://sbsc.wr.usgs.gov/research/Projects/swepic/swepic.asp, accessed: September 
2011. 

 
USGS (U.S. Geological Survey). 2004. Provisional Digital Land Cover Map for the 

Southwestern United States. Version 1.0. National Gap Analysis Program. RS/GIS 
Laboratory, College of Natural Resources, Utah State University. 



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-29   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

USGS (U.S. Geological Survey). 1999. Desert restoration: do something or wait a thousand 
years. Mojave Desert Science Symposium (Restoration and Recovery), presentation 
abstract. USGS WERC Projects. Las Vegas, February 25-27, 1999. Available online 
at: http://www.werc.usgs.gov/Project.aspx?ProjectID=216. 

 
USGS (U.S. Geological Survey). 1970. “Arizona Earthquake History,” abridged from 

Earthquake Information Bulletin, Volume 2, Number 3, May-June. 
http://earthquake.usgs.gov/earthquakes/states/arizona/history.php. Accessed 
September 23, 2011. 

 
Wallace, A., E. M. Romney, and R. B. Hunter. 1981. The challenge of a desert: revegetation 

of disturbed desert lands. Great Basin Naturalist Memoirs 4:216-230. 
 
Walters, E. L., E. H. Miller and P. E. Lowther. 2002. Red-naped Sapsucker (Sphyrapicus 

nuchalis), The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of 
Ornithology; Retrieved from the Birds of North America Online: 
http://bna.birds.cornell.edu/bna/species/663b. 

 
WECC (Western Electric Coordinating Council). 2009. Bylaws of the Western Electric 

Coordinating Council. 
 
WECC (Western Electric Coordinating Council). 2008. System Performance Criteria, TPL – 

(001 thru 004). April 18, 2008. 
 
Weiss, J. L, and J. T. Overpeck. 2005. Is the Sonoran Desert losing its cool? Global Change 

Biology II, no. 12: 2065-2077. 
 
Westerling, A L., H. G. Hidalgo, D. R. Cayan, and T. W. Swetnam. 2006. Farming and 

earlier spring increase western US forest wildfire activity. Science 313, no. 5789, 
August: 940-943. 

 
Western Regional Climate Center. 2011a. Arizona Climate Summaries. Website accessed on 

October 21, 2011. http://www.wrcc.dri.edu/summary/climsmaz.html. 
 
Western Regional Climate Center. 2011b. Western U.S. Historical Climate Summaries from 

the Western U.S. Coop Station Map, Arizona Coop Numbers 029464 and 020660. 
http://www.wrcc.dri.edu. Accessed October 2011. 

 
Wilson, E.D., and R.T. Moore. 1959. Geologic map of Arizona. Arizona Bureau of Mines. 
 
Wilson, E.D., R.T. Moore, and H.W. Pierce. 1957. Geologic map of Maricopa County, 

Arizona. Arizona Geological Survey. 
 
Wolverton, M., and S. Bottemiller. 2003. Further Analysis of Transmission Line Impact on 

Residential Property Values. The Appraisal Journal, pp. 244-252. 

http://bna.birds.cornell.edu/bna/species/663b
http://www.wrcc.dri.edu/summary/climsmaz.html


 

 
6-30 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

World Health Organization. 2004. Electromagnetic Hypersensitivity. Proceedings, 
International Workshop on EMF Hypersensitivity, Prague, Czech Republic, 
October 25-27, editors, Kjell Hansson Mild, Mike Repacholi, Emilie van Deventer, 
and Paolo Ravazzani. 

 
WRAP (Western Regional Air Partnership) Fugitive Dust Handbook. 2006. Countess 

Environmental, WGA Contract No. 30204-111. 
 
Wu, N. 2005. Environmental Law Centre, Regulating Power Line EMF Exposure: 

International Precedents, April 22. 
 
Zorzi, C., C. Dall’Oca, R. Cadossi, and S. Setti. 2007. Effects of pulsed electromagnetic 

fields on patients’ recovery after arthroscopic surgery: prospective, randomized and 
double-blind study. Knee Surgery, Sports Traumatology, Arthroscopy, July, 15(7), 
pp. 830-834. 

 
*Findings from these references are summarized in other references listed and were not collected individually. 

  



 

 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 6-31   
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
  

6.2 ACRONYMS AND ABBREVIATIONS 
Acronym/Abbreviation Definition 
μg/m3 Micrograms per cubic meter 

µPa Micropascals 

µT Microtesla 

AADT Annual Average Daily Traffic 

AC Alternating Current 

ACC Arizona Corporation Commission 

ACEC Area of Critical Environmental Concern 

ACGIH American Conference of Governmental Industrial Hygienists 

ACS American Community Survey 

ADA Arizona Department of Agriculture  

ADEQ Arizona Department of Environmental Quality 

ADOT Arizona Department of Transportation 

ADWR Arizona Department of Water Resources 

AFB Air Force Base 

AG General Agriculture 

AGFD Arizona Game and Fish Department 

AIRFA American Indian Religious Freedom Act 

ALERT Automated Local Evaluation in Real Time 

A/m Amps per T 

Alt. Alternative 

AMA Aquifer Management Area  

amsl Above Mean Sea Level 

ANSI American National Standards Institute 

APE Area of Potential Effect 

APLIC Avian Power Line Interaction Committee 

Applicant Arizona Public Service 

APS Arizona Public Service 

APZ Accident Protection Zone 

ARPA Archaeological Resources Protection Act 
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Acronym/Abbreviation Definition 
ARS Arizona Revised Statutes 

asl Above Sea Level 

ASLD Arizona State Land Department 

ASM Arizona State Museum 

ASU Arizona State University 

ATV All-Terrain Vehicle 

AUM Animal Unit Month 

AZGS Arizona Geological Survey 

AZMNH Arizona Museum of Natural History 

AZNM Arizona-New Mexico 

AZPDES Arizona Pollution Discharge Elimination System 

AZSITE Arizona Archaeological Site and Survey Database 

BGA Bald and Golden Eagle Protection Act 

bhp Brake Horsepower 

BLM Bureau of Land Management 

BMP Best Management Practice 

BNSF Burlington Northern Santa Fe Railway 

C2 Intermediate Commercial 

CAA Clean Air Act 

CAP Central Arizona Project 

CAWCD Central Arizona Water Conservancy District 

CBP Concrete Batch Plants 

CCSP U.S. Climate Change Science Program 

CEC Certificate of Environmental Compatibility  

CEQ Council on Environmental Quality 

CERCLA Comprehensive Environmental Response, Compensation, and 
Liability Act 

CFR Code of Federal Regulations 

CGTL Compressed Gas Insulated Transmission Lines 

CH4 Methane 
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Acronym/Abbreviation Definition 
CIA Cumulative Impacts Area 

CNEL Community Noise Equivalent Level 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

CO2e Carbon Dioxide Equivalent 

CSWP Crushing, screening, and wash plants 

CWA Clean Water Act 

dB Decibel 

dBA A-Weighting Decibel 

DC Direct Current 

DLCO Desert Lands Conservation Ordinance 

DOI Department of the Interior 

DOT U.S. Department of Transportation 

du Dwelling Units 

eGRID Emissions and Generation Resource Integrated Database 

EHV Extra High Voltage 

EIA U.S. Energy Information Administration 

EIS Environmental Impact Statement 

EJ Environmental Justice 

ELF Extremely Low Frequencies 

EM Electromagnetic 

EMF Electromagnetic Frequency 

EO Executive Order 

EPA Environmental Protection Agency 

EPMs Environmental Protection Measures 

EPR Ethylene Propylene Rubber 

ERP Emergency Response Plan 

ESA Endangered Species Act 

ESRI Environmental Systems Research Institute 

EU European Union 
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Acronym/Abbreviation Definition 
f Frequency 

°F Degrees Fahrenheit 
FAA Federal Aviation Administration 

FBPS Fire Behavior Prediction System 

FCC Federal Communications Commission 

FCDMC Flood Control District of Maricopa County 

FEMA Federal Emergency Management Agency 

FERC Federal Energy Regulatory Commission 

FLPMA Federal Land Policy and Management Act 

FMU Fire Management Unit 

FP Flood Plain 

ft Feet 

FTA Federal Transit Authority 

G Gauss 

GAO General Accounting Office 

GHG Greenhouse Gas 

GHz Gigahertz 

GIS Geographic Information System 

gpm Gallons per Minute 

GWP Global Warming Potential 

GWSI Groundwater Site Inventory 

H&S Health and Safety 

HAPs Hazardous Air Pollutants 

HDDV Heavy Duty Diesel Vehicle 

HDGV Heavy Duty Gasoline Vehicle 

HDMS Heritage Database Management System 

HFO Hassayampa Field Office 

HOV High-Occupancy Vehicle 

HPFF High Pressure Fluid-Filled 

HRU Human Resource Unit 
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Acronym/Abbreviation Definition 
HSA Highly Safeguarded Plant in Arizona 

HUD Department of Housing and Urban Development 

HVAC Heating, Ventilation, and Air Conditioning 

Hz Hertz 

I Interstate 

IBC International Building Code 

IBLA Interior Board of Land Appeals 

ICC International Code Council 

ICNIRP International Commission on Non-Ionizing Radiation Protection 

IDT Interdisciplinary Team 

IEEE Institute of Electrical and Electronics Engineers 

IM Instruction Memorandum 

IPCC Intergovernmental Panel on Climate Change 

IR Infrared 

IVM Integrated Vegetation Management 

kcmil 1000 circular mills 

kHz Kilohertz 

KOP Key Observation Point 

kV Kilovolt 

LAFB Luke Air Force Base 

LDDT Light Duty Diesel Truck 

LDDV Light Duty Diesel Vehicle 

LDGT12 Light Duty Gasoline Truck (less than 6000 lbs) 

LDGT34 Light Duty Gasoline Truck (greater than 6000 lbs) 

LDGV Light Duty Gasoline Vehicle 

Ldn Day-Night Sound Level 

Leq Energy mean dBA 

LiDAR Light Detection and Ranging 

Lmax Maximum Leq 

Lmin Minimum Leq 
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Acronym/Abbreviation Definition 
LORS Laws, Ordinances, Regulations and Standards 

LR2000 Legacy Rehost 2000 System 

LT Long Term 

LTO Landing/Take-off 

LUST Leaking Underground Storage Tank 

LWCF Land and Water Conservation Fund 

m meter 

MAG Maricopa Association of Governments 

MCAQD Maricopa County Air Quality Department 

MCMWCD1 Maricopa County Municipal Water Conservation District #1 

mG milliGauss 

MHz Megahertz 

MMBtu Million British Thermal Unit 

MNA Museum of Northern Arizona 

Mo Month 

MOU Memorandum of Understanding 

MRI Midwest Research Institute 

MSA Metropolitan Statistical Area 

MSW Municipal Solid Waste 

mT milliTesla 

Mtns Mountains 

MVD Motor Vehicle Division 

MW Megawatt 

MWh Megawatt hour 

N2O Nitrous Oxide 

n/a Not Applicable 

n.d. No Date 

NAAQS National Ambient Air Quality Standards 

NAGPRA Native American Graves Protection and Repatriation Act 

NCA Noise Control Act 
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Acronym/Abbreviation Definition 
NED National Elevation Dataset 

NEPA National Environmental Policy Act 

NERC North American Electric Reliability Corporation 

NESC National Electrical Safety Code 

NFDRS National Fire Danger Rating System 

NHPA National Historic Preservation Act 

NIEHS National Institute of Environmental Health Sciences 

NISC National Invasive Species Council 

NO2 Nitrogen Dioxide 

NOA Notice of Availability 

NOAA National Oceanic and Atmospheric Administration 

NOI Notice of Intent 

NOX Nitrogen oxide 

NPDES National Pollutant Discharge Elimination System 

NRCS Natural Resources Conservation Service 

NSR New Source Review 

O3 Ozone 

OBCF Octave Band Center Frequency 

OD OPGW Outside Diameter Optical Ground Wire 

OHV Off Highway Vehicle 

OSHA Occupational Safety and Health Act 

P.A. Proposed Action 

PAD Planned Area Development 

Pb Lead 

PCD Planned Community Development 

PFYC Potential Fossil Yield Classification 

PILT Payments in Lieu of Taxes 

PL Public Law 

PM10 Particulate matter equal to or less than 10 microns in diameter 

PM2.5 Particulate matter equal to or less than 2.5 microns in diameter 



 

 
6-38 APS Sun Valley to Morgan 500/230kV Transmission Line Project 

Draft Environmental Impact Statement and  
October 2012  Draft Resource Management Plan Amendment 
 

Acronym/Abbreviation Definition 
POD  Plan of Development  

POU Places of Use 

PPA Pollution Prevention Act 

ppm Parts Per Million 

ppmv Part Per Million by Volume 

Project APS Sun Valley to Morgan 500/230kV Transmission Line Project 

PROST 
City of Peoria Parks, Recreation, Open Space, and Trails Master 
Plan 

PSD Prevention of Significant Deterioration 

psig Per square inch gage 

PUD Planned Unit Development Option 

PV-WW Palo Verde to Westwing 

PWL Sound Power Level (Lq) 

Q Surficial Deposits 

Qo Older Surficial Deposits 

RCRA Resource Conservation and Recovery Act 

RI Radio Interference 

RMP Resource Management Plan 

RMPA Resource Management Plan Amendment 

RMZ Resource Management Zone 

ROD Record of Decision 

ROS Recreation Opportunity Spectrum 

ROW Right-of-way 

RTP Regional Transportation Plan 

S Sensitive 

SC Species of Concern 

SAFETEA Safe, Accountable, Flexible, Efficient Transportation Equity Act 

SCAQMD South Coast Air Quality Management District 

SCFF Self-Contained Fluid-Filled 

SCS Soil Conservation Service 
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Acronym/Abbreviation Definition 
SDWA Safe Drinking Water Act 

SF6 Sulphur Hexaflouride 

SHPO State Historic Preservation Office 

SI ICE Spark Ignition Internal Combustion Engines 

SIP State Implementation Plan 

SO2 Sulfur Dioxide 

SPL Sound Pressure Level (Lp) 

SQRU Scenic Quality Rating Unit 

SR State Route 

SRA Salvage Restricted Area 

SRMA Special Recreation Management Area 

SRP Special Recreation Permit 

ST Short Term 

SU Special Use 

SWAP State Wildlife Action Plan 

SWPPP Stormwater Pollution Prevention Plan 

T Tesla 

Tb Basaltic Rocks 

TERR Territories 

TI Television Interference 

TMDL Total Maximum Daily Load 

TNW Traditional Navigable Water 

tpy Tons Per Year 

Tsm Sedimentary Rocks (Middle Miocene to Obligocene) 

Tsy Sedimentary Rocks (Pliocene to middle Miocene) 

Tv Volcanic Rocks 

TVMP Transmission Vegetation Management Program 

TWA Time-weighted Average 

UNK Unknown Status 

US United States 
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Acronym/Abbreviation Definition 
U.S. United States 

UBC Universal Building Code 

USACE U.S. Army Corps of Engineers 

USBR U.S. Bureau of Reclamation 

USC United States Code 

USDA U.S. Department of Agriculture 

USFWS U.S. Fish and Wildlife Service  

USGS U.S. Geological Survey 

UST Underground Storage Tank 

V/m Volts per Meter 

VOC Volatile Organic Compound 

VRI Visual Resource Inventory 

VRM Visual Resource Management 

WAPA Western Area Power Administration 

WECC Western Electricity Coordinating Council 

WHO World Health Organization 

WRAP Western Regional Air Partnership 

WSCA Wildlife of Special Concern in Arizona 

WUI Wildland Urban Interface 

XLPE Cross-Linked Polyethylene 

Xms Metamorphic Rocks 

Xmv Metavolcanics 

yr Year 
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6.3 GLOSSARY 
Air Quality. A measure of the health-related and visual characteristics of the air, often 
derived from quantitative measurements of the concentrations of specific injurious or 
contaminating substances. 

Alluvial.  Pertaining to material or processes associated with transportation or deposition of 
soil and rock by flowing water (e.g., streams and rivers). 

Alluvium.  Soil and rock deposited by flowing water (e.g., streams and rivers); consists of 
unconsolidated deposits of sediment, such as silt, sand, and gravel. 

Alternative. Any one of a number of options for a project. 

Ambient.  Surrounding, existing, background conditions. 

Animal unit month (AUM). The amount of forage necessary to sustain one cow and one 
calf (e.g., a 1,000-pound cow and calf) for a period of one month. 

Annual (ecology). A plant that completes its development in one year or one season and then 
dies. 

Anthropogenic (climate change/global warming). Resulting from or produced by human 
beings. 

Aquatic. Growing or living in or near the water. 

Aquifer. A water-bearing rock unit (unconsolidated or bedrock) that will yield water in a 
usable quantity to a well or spring. 

Archaeological site. A discrete location that provides physical evidence of past human use. 

Archaeology. The scientific study of the life and culture of past, especially ancient, peoples, 
as by excavation of ancient cities, relics, artifacts, etc. 

Area of Critical Environmental Concern (ACEC). A BLM designation pertaining to areas 
where specific management attention is needed to protect and prevent irreparable damage to 
important historical, cultural, and scenic values, fish or wildlife resources, or other natural 
systems or processes, or to protect human life and safety from natural hazards. 

Arroyo. A dry gully, or a stream in a dry region. 

Artifact. Any object showing human workmanship or modification, especially from a 
prehistoric or historic culture. 

Backfill. The excavated material (soil and/or rock) used to refill a hole/trench created during 
construction activities (i.e., drilling foundation holes). The excavated material used to fill a 
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hole/trench in the groundbed (i.e., structure foundations). The composition of the backfill 
varies based on the soil type at the excavation site and the component being covered. 

Background (visual). That portion of the visual landscape lying from the outer limit of the 
middleground to infinity. Color and texture are subdued in this area, and visual sensitivity 
analysis here is primarily concerned with the two-dimensional shape of landforms against the 
sky. 

Basic Elements (visual).  The four major elements (form, line, color, and texture) that 
determine how the character of a landscape is perceived. 

Baseline. The existing conditions against which impacts of the proposed action and its 
alternatives can be compared. 

Basin. A depressed area having no surface outlet (topographic basin); a physiographic 
feature or subsurface structure that is capable of collecting, storing, or discharging water by 
reason of its shape and the characteristics of its confining material (water); a depression in 
the earth’s surface, the lowest part often filled by a lake or pond (lake basin); a part of a river 
or canal widened (drainage, river, stream basin). 

Best Management Practices (BMPs).  Vegetative and structural methods to control erosion 
and sedimentation. 

Big Game. Large species of wildlife that are hunted (such as elk, mule deer, and pronghorn 
antelope). 

Butte. A steep hill standing alone in a plain. 

Candidate Species. A plant or animal species not yet officially listed as threatened or 
endangered under the Endangered Species Act, but which is undergoing status review by the 
U.S. Fish and Wildlife Service. 

Clean Air Act of 1990. Federal legislation governing air pollution. The Clean Air Act 
established National Ambient Air Quality Standards for carbon monoxide, nitrogen oxide, 
ozone, particulate matter, sulfur dioxide, and lead. Prevention of Significant Deterioration 
classifications define the allowable increased levels of air quality deterioration above legally 
established levels and include the following: 

Class I – minimal additional deterioration in air quality (certain national parks and 
wilderness areas) 

Class II – moderate additional deterioration in air quality (most lands) 

Class III – greater deterioration for planned maximum growth (industrial areas) 
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Clean Water Act of 1987. National environmental law enforced by the U.S. Environmental 
Protection Agency that regulates water pollution. 

Contrast (visual).  The effect of a striking difference in form, line, color, or texture of the 
landscape features within the area being viewed. 

Cooperating Agency. Assists the lead federal agency in developing an environmental 
assessment or environmental impact statement. The Council on Environmental Quality 
regulations implementing NEPA define a cooperating agency as any agency that has 
jurisdiction by law or special expertise for proposals covered by NEPA (40 CFR 1501.6). 
Any federal, state, or local government jurisdiction with such qualification may become a 
cooperating agency by agreement with the lead agency. 

Council on Environmental Quality (CEQ). An advisory council to the President 
established by the National Environmental Policy Act of 1969. It reviews federal programs 
for their effort on environmental studies and advises the President on environmental matters. 

Cubic feet per second (CFS). Unit of discharge, or volume rate of flow, equal to 0.0283 
cubic meters per second. As a rate of streamflow, a cubic foot of water passing a referenced 
section in one second. A measure of a moving volume of water. 

Cultural Resources. Remains of human activity, occupation, or endeavor as reflected in 
districts, sites, buildings, objects, artifacts, ruins, works of art, architecture, and natural 
features important in human events. 

Cumulative effect (or impact). As defined in the CEQ Regulations at §1508.7, the 
cumulative impact is the impact on the environment that results from the incremental impact 
of the action when added to other past, present, and reasonably foreseeable future actions 
regardless of what agency (federal or non-federal) or person undertakes such other actions.  
These impacts may result from individually minor but collectively significant actions taking 
place over a period of time.  

dBA.  The sound pressure levels in decibels measured with a frequency weighing network 
corresponding to the A-scale on a standard sound level meter.  The A-scale tends to suppress 
lower frequencies (e.g., below 1,000 Hz). 

Decibel (dB).  One-tenth of a Bel is a measure on a logarithmic scale that indicates the ratio 
between two sound powers.  A ratio of 2 in power corresponds to a difference of 3 decibels 
between two sounds.  The decibel is the basic unit of sound measure. 

Direct effect. See effect. 

Discharge. Outflow of surface water in a stream or canal (water). Discharge from an 
industrial facility that may contain pollutants harmful to fish or animals if it is released into 
nearby water bodies usually requires a permit issued by the U.S. Environmental Protection 
Agency and is monitored. 
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Displacement.  When one or more wildlife individual abandons a habitat because the habitat 
is no longer suitable, and must seek out alternative habitat, which may or may not be 
adjacent. If the abandonment of habitat is caused by a disturbance, wildlife individuals may 
or may not return to the habitat after the disturbance is no longer present. 

Drainage. The natural or artificial removal of surface water and groundwater from a given 
area. Many agricultural soils need drainage to improve production or to manage water 
supplies. 

Easement. A right afforded to a person, agency, or organization to make limited use of 
another’s real property for access or other purposes. 

Ecology. The relationship between living organisms and their environment. 

Effect (impact). A modification of the existing environment as it presently exists, caused by 
an action (such as construction or operation of facilities). An effect may be direct, indirect, or 
cumulative. The terms effect and impact are synonymous under the NEPA.  

A direct effect is caused by an action and occurs at the same time and same place (40 CFR 
1508.8(a)).  

An indirect effect is caused by the action later in time or farther removed in distance, but is 
still reasonably foreseeable (40 CFR 1508.8(b)). Indirect effects may include growth-
inducing effects and other effects related to induced changes in the pattern of land use, 
population density or growth rate, and related effects on air and water or other natural 
systems including ecosystems. 

Emission. Effluent discharged into the atmosphere, usually specified by mass per unit time, 
and considered when analyzing air quality. 

Endangered Species.  Species in danger of extinction throughout all or a significant portion 
of its range. Endangered species are rarely identified by the Secretary of the Interior in 
accordance with the Endangered Species Act of 1973. 

Endangered Species Act (ESA) of 1973. Provides a means whereby the ecosystems upon 
which threatened and endangered species depend may be conserved and to provide a 
program for the conservation of such threatened and endangered species. The ESA requires 
all federal agencies to seek to conserve threatened and endangered species, use applicable 
authorities in furtherance of the purposes of the ESA, and avoid jeopardizing the continued 
existence of any species that is listed or proposed for listing as threatened and endangered or 
destroying or adversely modifying its designated or proposed critical habitat. The U.S. Fish 
and Wildlife Service is responsible for administration of this act. 
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Environmental Impact Statement (EIS). A document prepared to analyze the impacts on 
the environment of a proposed action and released to the public for review and comment. An 
EIS must meet the requirements of NEPA, CEQ, and the directives of the agency responsible 
for the proposed action. 

Environmental Justice. The fair treatment and meaningful involvement of all people 
regardless of race, color, national origin, or income with respect to the development, 
implementation, and enforcement of environmental laws, regulations and policies. Fair 
treatment means that no group of people including racial, ethnic, or socioeconomic group 
should bear a disproportionate share of the negative environmental consequences resulting 
from industrial, municipal, and commercial operations or the execution of federal, state, 
local, and tribal programs and policies (see Executive Order 12898).  

Ephemeral stream (wash, creek, waterbody).  A stream or portion of a stream which flows 
briefly in direct response to precipitation in the immediate vicinity, and whose channel is at 
all times above the water table. 

Erosion. The wearing away of the land surface by running water, wind, ice, or other 
geological agents and by such processes as “gravitation creep.” 

Federal Land Policy and Management Act of 1976 (FLPMA). Public Law 94-579 signed 
by the President on October 21, 1976. Established public land policy for management of 
lands administered by the Bureau of Land Management (BLM). FLPMA specifies several 
key directions for the BLM, notably: (1) management on the basis of multiple use and 
sustained yield; (2) land use plans prepared to guide management actions; (3) public lands for 
the protection, development, and enhancement of resources; (4) public lands retained in 
federal ownership; and (5) public participation used in reaching management decisions. 

Federal Register. Published by the Office of the Federal Register, National Archives, and 
Records Administration, the Federal Register is the official daily publication for rules, 
proposed rules, and notices of federal agencies and organizations, as well as executive orders 
and other presidential documents. 

Floodplain.  The low and relatively flat areas adjacent to rivers and streams.  A 100-year 
floodplain is that area subject to a 1 percent or greater chance of flooding in any given year. 

Forage.  Vegetation used for food by wildlife, particularly big game wildlife and domestic 
livestock. 

Foreground (visual). The visible area from a viewpoint or use area out to a distance of 0.5 
mile. The ability to perceive detail in a landscape is greatest in this zone. 

Forbs.   Any herbaceous plant other than a grass. 

Fossil. Any remains, trace, or imprint of a plant or animal that has been preserved by natural 
process in the earth’s crust since some past geologic time. 
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Game Species.  Animals commonly hunted for food or sport. 

Geographic Information System (GIS). A system of computer hardware, software, data, 
people, and applications that capture, store, edit, analyze, and graphically display a 
potentially wide array of geospatial information. 

Geology. The science that relates to the earth, the rocks of which it is composed, and the 
changes that the earth has undergone or is undergoing. 

Geothermal Resource. Heat found in rocks and fluids at various depths within the earth’s 
crust that can be extracted by drilling or pumping for use as an energy source. This heat may 
be residual heat, friction heat, or a result of radioactive decay. 

Global Warming. An increase in the average temperature of the earth’s atmosphere and 
oceans. The term is also used to describe the theory that increasing temperatures are the 
result of a strengthening greenhouse effect caused primarily by manmade increases in carbon 
dioxide and other greenhouse gases. 

Greenhouse Gases (GHGs). The warming of the earth and its atmosphere through the 
trapping of heat from the sun by gases, known as greenhouse gases, in the earth’s 
atmosphere. 

Groundwater. Subsurface water that fills available openings in rock or soil materials to the 
extent that they are considered water saturated. 

Habitat. A specific set of physical conditions in a geographic area(s) that surrounds a single 
species, group of species, or large community. In wildlife management, the major 
components of habitat are food, water, cover, and living space. 

Hydrology. The study of the movement, distribution, and quality of water throughout the 
earth, addresses both the hydrologic cycle and water resources. 

Hydric Soils. Soils that are saturated, flooded, or ponded long enough during the growing 
season to develop anaerobic conditions that favor the growth and regeneration of hydrophytic 
vegetation. 

Hydrographic basin (area, region, unit). A geographic area drained by a single major 
stream or an area consisting of a drainage system comprised of streams and often natural or 
man-made lakes. See also basin. 

Hydrophytic Vegetation.  The total of macrophytic plant life that occurs in areas where the 
frequency and duration of inundation or soil saturation produce permanently or periodically 
saturated soils of sufficient duration to exert a controlling influence on the plant species 
present. 

Impact. See effect. 
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Indirect effect. See effect. 

Infrastructure. The facilities, services, and equipment needed for a community or facility to 
function, such as and including roads, sewers, water lines, and electric lines. 

Intermittent. A river or stream that flows for a period of time, usually seasonally during 
rainy periods, and stops during dry periods. In arid regions, dry periods may be interrupted 
by occasional flash floods from brief but intense rain storms. 

Invasive Species. Describes a large number of non-native plant species whose introduction 
causes or is likely to cause economic or environmental harm or harm to human health. 

Key Observation Point (KOP).  An observer position on a travel route used to determine 
visible area. 

Kilovolt (kV). A unit of power equivalent to 1,000 volts (A volt is a measure of electrical 
potential difference that would cause a current of 1 ampere to flow through a conductor 
whose resistance is 1 ohm). 

Labor Force. All persons 16 years of age or over who are either employed or unemployed 
and actively looking for a job. 

Landform. A term used to describe the many land surfaces that exist as a result of geologic 
activity and weathering (e.g., plateaus, mountains, plains, and valleys). 

Land Use Plan.  The organized direction or management of the use of lands and their 
resources to best meet human needs over time, according to the land’s capabilities. 

Laydown Area. An area where construction material and equipment are staged during a 
construction operation. 

Lease. An authorization or contract by which one party (lessor) conveys the use of property 
to another (lessee) in return for rental payments. In cases of resource production, lessees pay 
royalties to the lessor in addition to rental payments. 

Lithic. Pertaining to stone or a stone tool (for example, lithic artifact). 

Megawatt (MW). A unit for measuring power equal to one million watts. The productive 
capacity of electrical generators is measured in megawatts. 

Mesa. An isolated, nearly level land mass, formed on nearly horizontal rocks, standing above 
the surrounding country and bounded with steep sides. 

Mitigation.  Actions to avoid, minimize, reduce, eliminate, replace, or rectify the impact of a 
management practice.  
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National Ambient Air Quality Standards (NAAQS). The allowable concentrations of air 
pollutants in the air specified by the federal government and established by the Clean Air 
Act. The air quality standards are divided into primary standards (based on the air quality 
criteria and allowing an adequate margin of safety and requisite to protect the public health) 
and secondary standards (based on the air quality criteria and allowing an adequate margin of 
safety and requisite to protect the public welfare) from any unknown or expected adverse 
effects of air pollutants. 

National Environmental Policy Act (NEPA) of 1969. Our nation’s basic charter for 
protection of the environment. It establishes policy, sets goals, and provides means for 
carrying out the policy. In accordance with NEPA, all federal agencies must prepare a written 
statement on the environmental impacts of a proposed action. The provisions to ensure that 
federal agencies act according to the letter and spirit of NEPA are the CEQ regulations for 
implementing NEPA 943 CFR 1500-1508). 

National Register of Historic Places. A listing, maintained by the Secretary of the Interior, 
of districts, sites, buildings, structures, and objects worthy of preservation. To be eligible a 
property must normally be at least 50 years old, unless it has exceptional significance, and 
have national, state, or local significance in American history, architecture, archaeology, 
engineering, or culture; and possess integrity of location, design, setting, material, 
workmanship, feeling, and association; and (a) be associated with events that have made a 
significant contribution to the broad pattern of history, (b) be associated with the lives of 
persons significant to our past, (c) embody the distinctive characteristics of a type, period, or 
method of construction; represent the work of a master; possess high artistic values; or 
represent a significant and distinguishable entity whose components may lack individual 
distinction; or (d) have yielded, or may be likely to yield, information important to prehistory 
or history. 

Negligible (impact). Unless otherwise specified, “negligible” shall mean impacts of such a 
small scale such as to be non-measureable. 

Non-attainment Area. An air quality control region (or portion thereof) in which the U.S. 
Environmental Protection Agency has determined that ambient air concentrations exceed 
national ambient air quality standards for one or more criteria pollutants. 

Noxious Weed. Nonnative plant species that negatively impact crops, native plant 
communities, and/or management of natural or agricultural systems. Noxious weeds are 
officially designated by a number of states and federal agencies. 

Palliatives. In this application, a material used to bind the layers of surface soil to each other, 
to prevent them from becoming windblown dust, or rising into the atmosphere as a result of 
some other type of disturbance (i.e., vehicle or equipment traffic). 

Perennial (ecology). A plant whose root remains alive more than two years. 

Perennial Stream.  A stream that flows throughout the year and from source to mouth. 
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PM2.5.  Particulate matter less than 2.5 microns in aerodynamic diameter. 

PM10.  Particulate matter less than 10 microns in aerodynamic diameter. 

Prime Farmland. A special category of highly productive cropland that is recognized and 
described by the U.S. Department of Agriculture’s Soil Conservation Service and receives 
special protection under the Surface Mining Law of 1977. 

Project Area.  The area of land which the project would encompass. 

Public Land. Land or interest in land owned by the United States and administered through 
agencies such as the BLM and USBR without regard to how the United States acquired 
ownership, except lands on the Outer Continental Shelf, and land held in trust for the benefit 
of American Indians, Aleuts, and Eskimos. 

Range. A large, open area of land over which livestock can wander and graze. 

Raptor. A bird of prey (e.g., eagles, hawks, falcons, and owls). 

Reclamation. Restoration of land disturbed by natural or human activity (e.g., mining, 
pipeline construction) to original contour, use, or condition. Also describes the return of land 
to alternative uses that may, under certain circumstance, be different from those prior to 
disturbance. 

Recontouring. Return a land surface to or near to its original form through earth-moving 
equipment such as front-end loaders, backhoes, hand rakes, hoes, shovels, etc. 

Record of Decision. A document separate from, but associated with an EIS that publicly and 
officially discloses the responsible official’s decision on a proposed action. 

Revegetation. The reestablishment and development of self-sustaining plant cover. On 
disturbed sites, this normally requires human assistance such as reseeding. 

Right-of-way. Land authorized to be used or occupied for the construction, operation, 
maintenance, and termination of a project, such as a road or utility. 

Riparian.  Situated on or pertaining to the bank of a river, stream, or other body of water.  
Riparian is normally used to refer to plants of all types that grow along streams, rivers, or at 
spring and seep sites. 

Resource Management Plan.    Document that establishes direction for the use of resources 
to best meet the needs of humans over time, according to the resource potential or capability. 

Scoping.  Procedures by which agencies determine the extent of analysis necessary for a 
proposed action (i.e., the range of actions, alternatives, and impacts to be addressed; 
identification of significant issues related to a proposed action; and the depth of 
environmental analysis, data, and task assignments needed). 
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Sediment. Solid fragmental material, either mineral or organic, that is transported or 
deposited by air, water, gravity, or ice. 

Sedimentation. The result when soil or mineral is transported by moving water, wind, 
gravity, or glaciers and deposited in streams or other bodies of water, or on land. Also, letting 
solids settle out of wastewater by gravity during treatment. 

Sensitive Species. Those plant or animal species that are susceptible or vulnerable to activity 
impacts or habitat alterations. 

Special Status Species. Wildlife and plant species either federally listed or proposed for 
listing as endangered or threatened; state-listed; or priority species of concern to federal 
agencies or tribes. 

Substation. A facility where electrical voltage is either increased or decreased through the 
use of transformers; electric lines are interconnected at one or more voltage; and electric 
power is metered and regulated to provide safe and stable voltage for end-use customers. 

Traditional Cultural Property.   A Traditional Cultural Property (TCP), as defined in the 
NHPA, is a property that is eligible for inclusion on the NRHP because of its association 
with cultural practices or beliefs of a living community that (a) are rooted in that 
community’s history, and (b) are important in maintaining the continuing cultural identity of 
the community. Stated another way, a significant TCP is defined as a property with 
significance derived from the role the property plays in a community’s historically rooted 
beliefs, customs, and practices. 

Threatened Species.  Any species of plant or animal which is likely to become endangered 
within the foreseeable future throughout all or a significant portion of its range. 

Undertaking. A project, activity, or program funded in whole or in part under the direct or 
indirect jurisdiction of a federal agency, including those carried out by or on behalf of a 
federal agency; those carried out with federal financial assistance; those requiring a federal 
permit, license, or approval; and those subject to state or local regulation administered 
pursuant to a delegation or approval of a federal agency. 

Vegetation communities. Species of plants that commonly live together in the same region 
or ecotone. 

View-shed. Visible portion of the specific landscape seen from a specific viewpoint, 
normally limited by landform, vegetation, distance, and existing cultural modifications. 

Visibility. The distance to which an observer can distinguish objects from their background. 
The determinants of visibility include the characteristics of the target object (shape, size, 
color, pattern), the angle and intensity of sunlight, the observer’s eyesight, and any screening 
present between the viewer and the object (i.e., vegetation, landform, even pollution such as 
regional haze).  
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Visual Resource Management (VRM) Classes. Categories assigned to public lands based 
on scenic quality, sensitivity level, and distance zones. There are four classes, each of which 
has an objective that prescribes the amount of change allowed in the characteristic landscape. 

Waters of the United States. All waters that are currently used, were used in the past, or 
may be susceptible to use in interstate or foreign commerce including adjacent wetlands and 
tributaries to water of the United States; and all waters by which the use, degradation, or 
destruction of which would affect or could affect interstate or foreign commerce. 

Watershed.  Drainage basin for which surface water flows to a single point. 

Wetlands.  Areas inundated by surface water or groundwater with a frequency sufficient to 
support vegetation or aquatic life that requires saturated or seasonally saturated soil 
conditions for growth and reproduction. 

Wilderness. An area formally designated by Congress as part of the National Wilderness 
Preservation System. 
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6.4 INDEX 
Agua Fria River, 1-20, 2-5, 2-81, 3-22, 3-24, 3-25, 3-27, 3-28, 3-29, 3-34, 3-35, 3-37, 3-50, 

3-88, 3-120, 3-127, 3-129, 3-130, 3-131, 3-132, 3-133, 3-134, 3-148, 3-158, 3-161, 3-162, 
3-163, 3-164, 3-166, 3-168, 3-169, 3-170, 3-171, 3-172, 3-174, 3-177, 3-180, 3-183, 3-
184, 3-185, 3-186, 3-187, 3-188, 3-189, 3-190, 3-191, 3-192, 4-31, 4-130, 4-139, 4-174, 4-
176, 4-177, 4-179, 4-181, 4-182, 4-187, 4-188, 4-189, 4-190, 4-192, 4-193, 4-194, 4-228, 
5-8 

Air Quality and Climate Change, 1-20, 2-23, 2-67, 2-79, 3-1, 3-2, 3-5, 3-8, 3-10, 3-11, 3-
16, 3-17, 3-18, 3-37, 4-4, 4-7, 4-15, 4-17, 4-21, 4-22, 4-24, 4-83, 4-89, 4-100, 4-101, 4-
197, 4-201, 4-206, 4-209, 4-210, 4-211, 4-212, 5-7, 5-10, 5-11 

Alternative 1: Proposed Action with Additional Corridor, 2-1, 2-25, 2-26, 2-67, 2-81, 3-
28, 3-29, 3-43, 3-45, 3-104, 3-128, 3-144, 3-145, 3-151, 3-165, 3-188, 3-189, 4-3, 4-14, 4-
15, 4-29, 4-31, 4-35, 4-41, 4-48, 4-50, 4-51, 4-53, 4-54, 4-59, 4-69, 4-75, 4-84, 4-93, 4-98, 
4-102, 4-103, 4-116, 4-125, 4-132, 4-156, 4-168, 4-174, 4-179, 4-180, 4-181, 4-182, 4-
193, 4-214, 4-218, 4-228, 4-232, 4-233, 4-235 

Alternative 2: ROW South of SR 74, 2-1, 2-26, 2-27, 2-43, 2-62, 2-67, 2-73, 2-81, 3-26, 3-
29, 3-104, 3-128, 3-144, 3-145, 3-151, 3-152, 3-165, 3-177, 3-185, 3-186, 3-188, 3-189, 4-
4, 4-16, 4-17, 4-18, 4-29, 4-31, 4-35, 4-41, 4-48, 4-50, 4-51, 4-53, 4-54, 4-59, 4-60, 4-61, 
4-62, 4-69, 4-75, 4-84, 4-85, 4-86, 4-87, 4-93, 4-98, 4-103, 4-104, 4-105, 4-106, 4-117, 4-
125, 4-133, 4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 4-164, 4-168, 4-174, 4-180, 4-182, 
4-193, 4-214, 4-218, 4-228, 4-231, 4-232, 4-233 

Alternative 3: Carefree Highway Route, 2-1, 2-28, 2-29, 2-32, 2-43, 2-59, 2-62, 2-67, 2-
73, 2-76, 3-29, 3-30, 3-45, 3-46, 3-103, 3-104, 3-128, 3-153, 3-165, 3-177, 3-187, 3-189, 
4-18, 4-19, 4-29, 4-36, 4-41, 4-48, 4-50, 4-51, 4-53, 4-54, 4-61, 4-62, 4-63, 4-69, 4-70, 4-
75, 4-86, 4-87, 4-88, 4-89, 4-93, 4-98, 4-106, 4-108, 4-109, 4-117, 4-122, 4-125, 4-126, 4-
133, 4-161, 4-162, 4-163, 4-164, 4-168, 4-171, 4-182, 4-194, 4-233 

Area of Critical Environmental Concern (ACEC), 3-51, 4-207 

Arizona Corporation Commission (ACC), 1-2, 1-3, 1-4, 1-9, 1-13, 1-14, 1-16, 1-19, 2-2, 2-
3, 2-5, 2-26, 2-28, 2-30, 2-32, 2-34, 2-36, 2-38, 2-41, 2-42, 2-43, 2-47, 2-57, 2-62, 2-64, 2-
69, 2-81, 2-89, 3-25, 3-44, 3-46, 3-48, 3-50, 3-51, 3-52, 3-55, 3-56, 3-57, 3-58, 3-60, 3-63, 
3-64, 3-70, 3-81, 3-85, 3-86, 3-89, 3-90, 3-116, 3-123, 3-127, 3-128, 3-134, 3-157, 3-160, 
3-189, 4-31, 4-58, 4-60, 4-61, 4-62, 4-63, 4-124, 4-146, 4-217, 5-3, 5-6, 5-7 

Arizona State Land Department, 1-5, 1-13, 2-6, 2-15, 2-29, 2-30, 2-81, 3-1, 3-20, 3-27, 3-
46, 3-50, 3-52, 3-53, 3-54, 3-62, 3-102, 3-104, 3-134, 3-138, 3-168, 3-169, 3-170, 3-171, 
4-25, 4-31, 4-91, 4-93, 4-99, 4-105, 4-108, 4-111, 4-212, 5-7, 5-8 

Baldy Mountain Resource Management Zone (RMZ), 3-91, 3-95, 4-79, 4-80 

Bradshaw-Harquahala Resource Management Plan (RMP), 1-1, 1-2, 1-3, 1-4, 1-6, 1-7, 
1-8, 1-19, 1-21, 1-22, 2-3, 2-25, 2-31, 2-55, 2-59, 2-67, 2-69, 2-89, 3-28, 3-51, 3-82, 3-97, 
3-125, 3-137, 4-3, 4-4, 4-21, 4-31, 4-33, 4-37, 4-42, 4-56, 4-57, 4-59, 4-60, 4-63, 4-64, 4-
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71, 4-76, 4-82, 4-85, 4-88, 4-113, 4-118, 4-126, 4-133, 4-145, 4-156, 4-167, 4-183, 4-195, 
4-227 

Bureau of Land Management (BLM), 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1-12, 1-13, 1-
15, 1-16, 1-17, 1-18, 1-19, 1-20, 1-22, 1-23, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 2-9, 2-10, 2-
13, 2-14, 2-15, 2-17, 2-18, 2-24, 2-25, 2-26, 2-28, 2-29, 2-30, 2-31, 2-36, 2-45, 2-55, 2-56, 
2-57, 2-64, 2-65, 2-69, 2-73, 2-75, 2-77, 2-81, 2-83, 2-84, 2-85, 2-86, 2-87, 2-88, 2-89, 3-
14, 3-17, 3-19, 3-21, 3-25, 3-26, 3-27, 3-28, 3-29, 3-33, 3-35, 3-36, 3-37, 3-42, 3-43, 3-45, 
3-49, 3-50, 3-51, 3-57, 3-58, 3-59, 3-61, 3-62, 3-70, 3-81, 3-82, 3-83, 3-84, 3-86, 3-90, 3-
91, 3-94, 3-95, 3-96, 3-97, 3-105, 3-106, 3-107, 3-108, 3-109, 3-110, 3-115, 3-125, 3-131, 
3-132, 3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-139, 3-140, 3-141, 3-144, 3-145, 3-
146, 3-148, 3-151, 3-154, 3-156, 3-157, 3-160, 3-168, 3-171, 3-172, 3-177, 3-181, 3-183, 
3-184, 3-185, 3-186, 3-188, 4-3, 4-4, 4-5, 4-15, 4-17, 4-21, 4-25, 4-28, 4-29, 4-31, 4-32, 4-
33, 4-34, 4-35, 4-37, 4-42, 4-45, 4-46, 4-47, 4-48, 4-49, 4-50, 4-51, 4-52, 4-53, 4-54, 4-55, 
4-56, 4-57, 4-58, 4-59, 4-60, 4-61, 4-62, 4-63, 4-65, 4-71, 4-76, 4-77, 4-78, 4-79, 4-80, 4-
81, 4-82, 4-83, 4-84, 4-85, 4-86, 4-87, 4-88, 4-89, 4-92, 4-93, 4-99, 4-100, 4-101, 4-102, 4-
105, 4-106, 4-108, 4-113, 4-116, 4-117, 4-118, 4-119, 4-126, 4-132, 4-133, 4-134, 4-135, 
4-136, 4-137, 4-138, 4-140, 4-141, 4-144, 4-145, 4-147, 4-148, 4-149, 4-150, 4-152, 4-
153, 4-155, 4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 4-162, 4-163, 4-164, 4-166, 4-167, 
4-168, 4-169, 4-173, 4-180, 4-181, 4-183, 4-186, 4-191, 4-192, 4-193, 4-195, 4-196, 4-
199, 4-200, 4-203, 4-207, 4-209, 4-212, 4-216, 4-218, 4-221, 4-223, 4-225, 4-227, 4-229, 
4-231, 4-232, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 5-10, 5-13 

Castle Hot Springs Special Recreation Management Area (SRMA), 2-70, 2-73, 2-76, 2-
87, 3-90, 3-91, 3-95, 3-105, 3-143, 3-144, 3-146, 3-149, 3-152, 4-56, 4-57, 4-59, 4-60, 4-
62, 4-79, 4-80, 4-81, 4-82, 4-83, 4-84, 4-85, 4-86, 4-105, 4-108, 4-148, 4-149, 4-150, 4-
152, 4-153, 4-157, 4-158, 4-159, 4-163, 4-164, 4-166, 4-170, 4-173, 4-207, 4-222, 4-223, 
4-224, 4-229, 4-232, 4-233 

Central Arizona Project (CAP), 1-2, 1-13, 1-14, 1-20, 2-5, 2-33, 2-35, 2-36, 2-37, 2-38, 2-
39, 2-40, 2-41, 2-42, 2-43, 2-47, 2-49, 2-57, 2-60, 2-64, 3-26, 3-27, 3-29, 3-33, 3-34, 3-35, 
3-50, 3-52, 3-53, 3-58, 3-129, 3-138, 3-139, 3-140, 3-153, 3-154, 3-155, 3-161, 3-162, 3-
163, 3-164, 3-192, 4-26, 4-27, 4-52, 4-98, 4-144, 4-162, 4-175, 4-177, 4-191, 4-216 

City of Peoria, 1-1, 1-2, 1-4, 1-5, 1-8, 1-9, 1-14, 2-32, 2-39, 2-40, 2-76, 3-34, 3-54, 3-55, 3-
56, 3-59, 3-60, 3-63, 3-123, 3-134, 3-176, 5-8, 4-47, 4-52, 4-58, 4-61, 4-62, 4-82, 4-84, 4-
86, 4-87, 4-88, 4-89, 4-137, 4-156, 4-161, 4-164, 4-166, 4-172, 4-216, 4-217, 5-2, 5-7 

City of Surprise, 1-4, 1-5, 1-8, 1-9, 2-30, 3-53, 3-55, 3-60, 3-93, 3-123, 4-52, 4-82, 4-84, 4-
86, 4-87, 4-216, 4-217, 5-7, 5-8 

Climate Change, 3-6, 3-12, 3-13, 3-14, 3-15, 3-16, 3-37, 4-4, 4-10, 4-14, 4-15, 4-17, 4-22, 
4-201, 5-10 

Cultural Resources, 1-8, 1-14, 2-9, 2-33, 2-35, 2-42, 2-68, 2-81, 3-1, 3-19, 3-20, 3-21, 3-25, 
3-26, 3-29, 3-30, 3-33, 3-34, 3-92, 3-93, 4-4, 4-24, 4-25, 4-26, 4-29, 4-30, 4-31, 4-32, 4-
197, 4-202, 4-206, 4-209, 4-210, 4-212, 4-213, 4-214, 4-219, 5-8, 5-10, 5-12 
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Cumulative Impacts, 1-21, 1-23, 3-20, 4-4, 4-11, 4-84, 4-205, 4-206, 4-212, 4-213, 4-214, 
4-215, 4-219, 4-221, 4-224, 4-225, 4-228, 4-229, 4-231, 4-232, 4-233, 4-234, 5-12 

Electromagnetic Fields (EMF), 2-70, 2-74, 3-63, 3-70, 3-71, 3-72, 3-73, 3-74, 3-75, 3-76, 
3-77, 3-78, 3-79, 3-80, 3-81 , 4-55, 4-64, 4-65, 4-71, 4-198, 4-202, 4-219, 4-220 

Environmental Justice, 1-11, 1-15, 1-22, 2-71, 2-74, 2-83, 3-2, 3-97, 3-98, 3-110, 3-113, 4-
89, 4-112, 4-199, 4-203, 4-207, 4-224, 5-11, 5-12 

Geology and Minerals, 2-68, 2-81, 3-2, 3-36, 4-32, 4-197, 4-202, 4-206, 4-214, 5-12 

Hassayampa Field Office (HFO), 1-1, 1-3, 1-5, 1-7, 3-25, 3-43, 3-51, 3-96, 3-137, 5-10, 5-
13 

Hazardous Materials and Hazardous and Solid Waste, 2-81, 3-2, 3-44, 4-37, 4-198, 4-
202, 4-206, 4-215, 5-11 

Hieroglyphic Mountains Resource Management Zone (RMZ), 2-76, 3-91, 3-95, 3-143, 3-
144, 4-79, 4-80, 4-149, 4-152, 4-158, 4-163, 4-164, 4-166, 4-170 

Lake Pleasant Regional Park, 1-16, 1-19, 2-28, 2-32, 2-36, 2-39, 2-40, 2-71, 2-76, 3-23, 3-
24, 3-25, 3-33, 3-35, 3-40, 3-43, 3-50, 3-55, 3-56, 3-57, 3-69, 3-90, 3-93, 3-95, 3-98, 3-99, 
3-101, 3-102, 3-105, 3-111, 3-112, 3-123, 3-124, 3-125, 3-129, 3-130, 3-131, 3-146, 3-
147, 3-153, 3-161, 3-162, 3-166, 3-168, 3-169, 3-170, 3-171, 3-172, 3-173, 3-183, 3-184, 
3-185, 3-189, 3-191, 3-192, 4-80, 4-82, 4-85, 4-86, 4-87, 4-106, 4-155, 4-156, 4-161, 4-
164, 4-166, 4-167, 4-172, 4-188, 4-207, 4-216, 4-217, 4-222, 4-226, 4-227, 4-229, 4-233 

Land Use, 1-3, 1-5, 1-7, 1-8, 1-9, 1-12, 1-13, 1-14, 1-18, 2-3, 2-4, 2-25, 2-28, 2-32, 2-34, 2-
35, 2-37, 2-38, 2-40, 2-46, 2-69, 2-81, 3-2, 3-14, 3-20, 3-35, 3-42, 3-48, 3-49, 3-51, 3-53, 
3-54, 3-55, 3-56, 3-60, 3-64, 3-65, 3-67, 3-81, 3-89, 3-92, 3-93, 3-105, 3-110, 3-124, 3-
126, 3-134, 3-135, 3-160, 3-161, 3-175, 4-4, 4-43, 4-44, 4-45, 4-46, 4-55, 4-56, 4-57, 4-58, 
4-59, 4-60, 4-61, 4-62, 4-63, 4-64, 4-77, 4-78, 4-79, 4-88, 4-92, 4-95, 4-96, 4-97, 4-104, 4-
105, 4-106, 4-107, 4-108, 4-137, 4-197, 4-198, 4-199, 4-202, 4-205, 4-206, 4-209, 4-210, 
4-212, 4-213, 4-216, 4-217, 4-218, 4-219, 4-222, 4-224, 4-225, 4-226, 4-227, 4-228, 4-
230, 4-233, 5-4, 5-10, 5-12 

Luke Air Force Base (LAFB), 1-5, 1-8, 1-20, 2-36, 2-37, 2-38, 2-39, 2-40, 2-41, 2-42, 2-45, 
2-54, 2-60, 2-61, 2-62, 3-25, 3-39, 3-48, 3-50, 3-57, 3-60, 3-65, 3-120, 3-125, 3-175, 4-27, 
4-124, 4-211, 4-215, 4-219, 5-7, 5-8 

Maricopa Association of Governments (MAG), 1-5, 1-9, 3-12, 3-122, 3-124, 3-125, 4-57, 
4-124, 4-210, 4-226, 4-227, 5-7, 5-8 

Maricopa County, 1-2, 1-4, 1-8, 1-14, 2-13, 2-38, 2-40, 2-47, 2-57, 2-79, 2-80, 3-3, 3-5, 3-6, 
3-7, 3-8, 3-11, 3-12, 3-17, 3-18, 3-47, 3-50, 3-53, 3-55, 3-56, 3-60, 3-63, 3-65, 3-70, 3-85, 
3-88, 3-93, 3-94, 3-97, 3-99, 3-100, 3-101, 3-102, 3-103, 3-104, 3-105, 3-109, 3-110, 3-
111, 3-112, 3-113, 3-122, 3-123, 3-134, 3-145, 3-160, 3-162, 3-165, 3-172, 3-184, 4-5, 4-
6, 4-9, 4-12, 4-22, 4-23, 4-45, 4-52, 4-58, 4-60, 4-62, 4-81, 4-82, 4-84, 4-86, 4-87, 4-89, 4-
90, 4-92, 4-93, 4-94, 4-95, 4-98, 4-99, 4-100, 4-101, 4-102, 4-103, 4-106, 4-109, 4-137, 4-
199, 4-203, 4-206, 4-207, 4-208, 4-210, 4-212, 4-216, 4-217, 4-222, 4-223, 4-224, 4-226, 
5-6, 5-7 
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Mitigation, 1-18, 1-20, 2-79, 2-81, 2-84, 2-86, 2-88, 4-2, 4-22, 4-31, 4-32, 4-37, 4-42, 4-64, 
4-71, 4-76, 4-88, 4-113, 4-119, 4-126, 4-134, 4-135, 4-173, 4-184, 4-195, 4-196, 5-5 

Morgan Substation, 1-1, 1-3, 1-4, 1-6, 2-3, 2-5, 2-10, 2-25, 2-28, 2-32, 2-35, 2-37, 2-38, 2-
39, 2-40, 2-41, 2-42, 2-43, 2-45, 2-47, 2-49, 2-57, 3-7, 3-8, 3-12, 3-33, 3-47, 3-57, 3-80, 3-
88, 3-89, 3-120, 3-137, 3-145, 3-153, 3-154, 3-164, 3-188, 4-114, 4-155, 4-163, 4-220, 5-8 

Off Highway Vehicles (OHVs), 1-21, 1-22, 2-71, 2-73, 2-77, 2-83, 3-56, 3-89, 3-91, 3-93, 
3-94, 3-95, 3-96, 3-105, 3-108, 3-109, 3-123, 3-138, 3-141, 3-143, 3-144, 3-145, 3-146, 3-
147, 3-153, 4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 4-83, 4-85, 4-86, 4-87, 4-88, 4-89, 4-99, 4-
100, 4-105, 4-106, 4-108, 4-148, 4-151, 4-152, 4-153, 4-154, 4-157, 4-159, 4-162, 4-203, 
4-205, 4-222, 4-223 

Paleontology, 2-70, 2-83, 3-2, 3-85, 3-86, 3-87, 3-88, 4-74, 4-198, 4-203, 4-221, 5-10, 5-12 

Proposed Action, 1-1, 1-6, 1-8, 1-9, 1-10, 1-15, 1-16, 1-19, 1-21, 1-23, 2-1, 2-2, 2-3, 2-5, 2-
6, 2-18, 2-22, 2-23, 2-24, 2-25, 2-26, 2-28, 2-29, 2-30, 2-31, 2-32, 2-33, 2-34, 2-35, 2-37, 
2-38, 2-40, 2-41, 2-42, 2-43, 2-46, 2-47, 2-48, 2-57, 2-59, 2-60, 2-61, 2-62, 2-63, 2-64, 2-
66, 2-67, 2-69, 2-71, 2-72, 2-73, 2-74, 2-76, 2-79, 2-81, 2-83, 2-89, 3-1, 3-2, 3-12, 3-17, 3-
25, 3-26, 3-27, 3-28, 3-29, 3-30, 3-31, 3-32, 3-33, 3-34, 3-35, 3-40, 3-41, 3-43, 3-44, 3-45, 
3-46, 3-47, 3-48, 3-49, 3-50, 3-53, 3-54, 3-55, 3-57, 3-58, 3-59, 3-63, 3-68, 3-70, 3-80, 3-
81, 3-85, 3-88, 3-89, 3-90, 3-97, 3-98, 3-103, 3-104, 3-108, 3-110, 3-116, 3-120, 3-121, 3-
123, 3-127, 3-128, 3-130, 3-131, 3-132, 3-133, 3-137, 3-141, 3-142, 3-144, 3-145, 3-149, 
3-151, 3-152, 3-153, 3-155, 3-157, 3-161, 3-162, 3-163, 3-165, 3-166, 3-167, 3-168, 3-
174, 3-175, 3-176, 3-177, 3-178, 3-182, 3-183, 3-184, 3-185, 3-186, 3-187, 3-188, 3-189, 
3-190, 3-191, 3-192, 4-1, 4-3, 4-4, 4-6, 4-7, 4-8, 4-9, 4-10, 4-13, 4-14, 4-15, 4-16, 4-17, 4-
18, 4-19, 4-20, 4-21, 4-25, 4-26, 4-27, 4-28, 4-29, 4-30, 4-31, 4-34, 4-35, 4-37, 4-39, 4-41, 
4-42, 4-44, 4-45, 4-46, 4-47, 4-48, 4-50, 4-51, 4-52, 4-53, 4-54, 4-55, 4-56, 4-57, 4-58, 4-
59, 4-60, 4-61, 4-62, 4-63, 4-64, 4-68, 4-71, 4-74, 4-75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 
4-82, 4-84, 4-85, 4-86, 4-87, 4-88, 4-91, 4-92, 4-93, 4-94, 4-95, 4-97, 4-98, 4-99, 4-100, 4-
101, 4-102, 4-103, 4-104, 4-105, 4-106, 4-108, 4-109, 4-110, 4-111, 4-112, 4-113, 4-114, 
4-116, 4-117, 4-118, 4-123, 4-124, 4-125, 4-126, 4-127, 4-129, 4-130, 4-132, 4-133, 4-
139, 4-145, 4-146, 4-148, 4-149, 4-152, 4-153, 4-155, 4-156, 4-157, 4-158, 4-159, 4-160, 
4-161, 4-164, 4-167, 4-168, 4-169, 4-170, 4-171, 4-172, 4-174, 4-178, 4-179, 4-180, 4-
181, 4-182, 4-183, 4-190, 4-191, 4-192, 4-193, 4-195, 4-201, 4-205, 4-206, 4-207, 4-215, 
4-216, 4-217, 4-220, 4-225, 4-228, 4-231, 4-232, 4-233, 4-234, 5-1, 5-8 

Public Health and Safety, 1-21, 2-70, 2-81, 3-2, 3-63, 4-64, 4-198, 4-202, 4-219, 5-11, 5-12 

Range Resources, 2-69, 2-72, 2-81, 3-48, 3-49, 3-56, 3-60, 3-89, 4-4, 4-43, 4-44, 4-55, 4-56, 
4-59, 4-63, 4-64, 4-198, 4-202, 4-206, 4-209, 4-216, 4-218, 4-219, 4-226, 4-233 

Recreation and Special Designations, 1-18, 1-21, 1-22, 2-4, 2-32, 2-39, 2-69, 2-70, 2-71, 2-
73, 2-77, 2-83, 2-87, 3-2, 3-48, 3-49, 3-51, 3-54, 3-56, 3-58, 3-59, 3-84, 3-89, 3-90, 3-91, 
3-92, 3-93, 3-94, 3-95, 3-96, 3-97, 3-105, 3-107, 3-108, 3-109, 3-124, 3-133, 3-144, 3-145, 
3-154, 3-158, 4-4, 4-46, 4-47, 4-55, 4-56, 4-57, 4-58, 4-60, 4-61, 4-62, 4-63, 4-76, 4-77, 4-
78, 4-79, 4-80, 4-81, 4-82, 4-83, 4-84, 4-85, 4-86, 4-87, 4-88, 4-89, 4-90, 4-92, 4-99, 4-
100, 4-102, 4-103, 4-105, 4-106, 4-108, 4-109, 4-111, 4-136, 4-138, 4-149, 4-152, 4-158, 
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4-199, 4-203, 4-205, 4-206, 4-207, 4-208, 4-209, 4-210, 4-212, 4-216, 4-218, 4-220, 4-
222, 4-223, 4-224, 4-225, 4-234, 5-5, 5-6, 5-7, 5-10, 5-12 

Resource Management Plan Amendment (RMPA), 1-3, 1-6, 1-17, 1-18, 1-19, 1-23, 2-1, 
2-2, 2-3, 2-5, 2-25, 2-26, 2-28, 2-30, 2-31, 2-32, 2-33, 2-34, 2-38, 2-41, 2-42, 2-43, 2-47, 
2-49, 2-55, 2-56, 2-58, 2-59, 2-75, 2-76, 3-51, 4-3, 4-33, 4-56, 4-59, 4-60, 4-61, 4-138, 4-
145, 4-146, 4-148, 4-149, 4-152, 4-156, 4-157, 4-158, 4-159, 4-169, 4-170, 4-174, 4-214, 
4-215, 4-218, 4-225, 4-228, 4-235, 5-5, 5-6, 5-8, 5-9 

Scenic Route, 3-138 

Socioeconomics, 1-19, 1-21, 1-22, 2-25, 2-71, 2-72, 2-73, 2-74, 2-83, 3-2, 3-97, 4-4, 4-63, 4-
89, 4-93, 4-112, 4-113, 4-199, 4-203, 4-207, 4-224, 4-225, 5-11, 5-12 

Soils, 2-8, 2-13, 2-15, 2-18, 2-23, 2-24, 2-33, 2-34, 2-68, 2-74, 2-79, 2-80, 2-84, 3-2, 3-11, 3-
13, 3-14, 3-15, 3-16, 3-39, 3-41, 3-44, 3-46, 3-84, 3-115, 3-116, 3-120, 3-121, 3-122, 3-
128, 3-129, 3-131, 3-132, 3-133, 3-164, 3-166, 3-181, 4-4, 4-22, 4-23, 4-37, 4-38, 4-39, 4-
40, 4-74, 4-83, 4-89, 4-100, 4-101, 4-114, 4-115, 4-116, 4-117, 4-118, 4-119, 4-120, 4-
129, 4-175, 4-176, 4-177, 4-199, 4-204, 4-206, 4-209, 4-210, 4-212, 4-221, 4-225, 5-10, 5-
11, 5-12 

Sonoran desert tortoise, 1-20, 2-13, 2-15, 2-73, 2-77, 2-88, 2-89, 3-88, 3-109, 3-110, 3-178, 
3-179, 3-181, 3-182, 3-188, 3-189, 3-192, 4-101, 4-106, 4-109, 4-111, 4-186, 4-188, 4-
192, 4-193, 4-194, 4-196, 4-236 

Special Status Species, 1-20, 2-73, 2-75, 2-77, 2-88, 3-177, 3-181, 3-190, 4-101, 4-127, 4-
128, 4-129, 4-132, 4-133, 4-184, 4-185, 4-186, 4-187, 4-188, 4-190, 4-192, 4-193, 4-194, 
4-195, 4-196, 4-201, 4-205, 4-235, 4-236 

State Trust lands, 1-2, 2-17, 2-18, 2-19, 2-23, 2-27, 2-29, 2-30, 2-34, 2-39, 2-40, 2-57, 2-69, 
2-72, 2-73, 3-26, 3-30, 3-50, 3-52, 3-54, 3-81, 3-95, 3-102, 3-104, 3-105, 3-134, 4-55, 4-
58, 4-87, 4-88, 4-91, 4-98, 4-99, 4-105, 4-108, 4-109, 4-111, 4-153, 4-207, 4-216, 4-219, 
4-223 

Sub-alternative: State Trust Land Route Variation, 2-1, 2-25, 2-29, 2-30, 2-67, 2-73, 2-
81, 3-26, 3-30, 3-31, 3-32, 3-34, 3-68, 3-128, 3-155, 3-156, 3-157, 3-165, 3-189, 4-20, 4-
28, 4-30, 4-36, 4-42, 4-45, 4-46, 4-48, 4-50, 4-51, 4-53, 4-54, 4-63, 4-70, 4-75, 4-77, 4-88, 
4-93, 4-98, 4-109, 4-110, 4-111, 4-112, 4-118, 4-126, 4-133, 4-164, 4-166, 4-168, 4-183, 
4-194, 4-195 

Sun Valley Substation, 1-1, 1-2, 1-3, 2-3, 2-5, 2-25, 2-26, 2-28, 2-31, 2-32, 2-33, 2-34, 2-
36, 2-38, 2-41, 2-43, 2-44, 2-45, 2-49, 2-57, 2-59, 2-89, 3-56, 3-57, 3-131, 3-137, 3-138, 3-
139, 3-164, 3-183, 3-184, 3-187, 4-33, 4-55, 4-62, 4-78, 4-87, 4-114, 4-140, 4-141, 4-144, 
4-191, 4-220, 4-229 

Transportation, 1-2, 1-3, 1-5, 1-9, 1-10, 1-11, 1-14, 1-18, 1-19, 1-21, 2-4, 2-5, 2-25, 2-68, 
2-69, 2-74, 2-85, 3-2, 3-19, 3-26, 3-28, 3-44, 3-48, 3-51, 3-53, 3-54, 3-60, 3-63, 3-67, 3-
100, 3-122, 3-123, 3-124, 3-125, 3-126, 3-134, 3-137, 3-145, 3-146, 3-176, 4-7, 4-9, 4-10, 
4-15, 4-16, 4-17, 4-18, 4-19, 4-20, 4-21, 4-37, 4-39, 4-55, 4-56, 4-57, 4-58, 4-59, 4-61, 4-
62, 4-120, 4-121, 4-122, 4-123, 4-124, 4-125, 4-126, 4-145, 4-147, 4-148, 4-149, 4-150, 4-
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153, 4-156, 4-161, 4-164, 4-199, 4-204, 4-207, 4-208, 4-210, 4-211, 4-215, 4-218, 4-219, 
4-223, 4-225, 4-226, 4-227, 4-228, 4-230, 4-232, 4-233, 4-234, 5-5, 5-7, 5-10, 5-12 

U.S. Bureau of Reclamation (USBR), 1-2, 1-13, 2-6, 2-35, 2-36, 2-39, 3-25, 3-50, 3-52, 3-
58, 3-81, 3-168, 4-45, 4-52, 4-57, 4-60, 4-62, 4-63, 4-207, 4-212, 4-216, 4-218 

U.S. Environmental Protection Agency (EPA), 1-5, 3-1, 3-2, 3-6, 3-8, 3-9, 3-10, 3-11, 3-
12, 3-13, 3-16, 3-17, 3-18, 3-44, 3-45, 3-47, 3-64, 3-81, 3-137, 3-159, 3-160, 3-166, 4-5, 4-
6, 4-9, 4-11, 4-39, 4-65, 4-113, 5-7, 5-8 

Unavoidable Adverse Impacts, 4-24, 4-32, 4-37, 4-42, 4-64, 4-73, 4-76, 4-89, 4-114, 4-120, 
4-127, 4-135, 4-174, 4-184, 4-196 

Vegetation, 1-20, 2-9, 2-11, 2-15, 2-19, 2-20, 2-21, 2-22, 2-24, 2-74, 2-83, 2-84, 2-85, 2-86, 
2-87, 3-1, 3-2, 3-4, 3-9, 3-16, 3-21, 3-53, 3-69, 3-82, 3-83, 3-84, 3-96, 3-106, 3-108, 3-
121, 3-126, 3-127, 3-128, 3-129, 3-130, 3-133, 3-135, 3-136, 3-137, 3-138, 3-139, 3-140, 
3-141, 3-142, 3-143, 3-144, 3-145, 3-146, 3-147, 3-148, 3-149, 3-150, 3-151, 3-152, 3-
153, 3-154, 3-155, 3-156, 3-157, 3-161, 3-164, 3-175, 3-178, 3-179, 3-180, 3-181, 3-184, 
3-187, 3-189, 3-190, 3-191, 3-192, 4-4, 4-13, 4-25, 4-26, 4-38, 4-66, 4-68, 4-69, 4-70, 4-
71, 4-73, 4-79, 4-83, 4-89, 4-100, 4-101, 4-116, 4-119, 4-127, 4-128, 4-129, 4-131, 4-132, 
4-133, 4-134, 4-135, 4-140, 4-141, 4-142, 4-143, 4-144, 4-145, 4-146, 4-150, 4-151, 4-
154, 4-163, 4-165, 4-166, 4-173, 4-175, 4-176, 4-177, 4-184, 4-186, 4-194, 4-197, 4-198, 
4-200, 4-201, 4-203, 4-204, 4-205, 4-206, 4-209, 4-210, 4-211, 4-212, 4-219, 4-222, 4-
223, 4-224, 4-225, 4-228, 4-229, 4-234, 4-236, 5-11, 5-12 

Visual Resources, 1-22, 2-75, 2-76, 2-87, 3-2, 3-133, 3-134, 3-135, 3-137, 3-139, 4-4, 4-57, 
4-60, 4-62, 4-63, 4-81, 4-82, 4-85, 4-86, 4-135, 4-136, 4-137, 4-138, 4-141, 4-144, 4-145, 
4-149, 4-152, 4-155, 4-156, 4-157, 4-158, 4-159, 4-161, 4-163, 4-164, 4-166, 4-167, 4-
171, 4-174, 4-200, 4-204, 4-207, 4-209, 4-229, 4-232, 4-233, 5-11 

Water Resources, 2-77, 2-88, 3-2, 3-14, 3-39, 3-157, 3-158, 3-167, 4-174, 4-175, 4-178, 4-
179, 4-180, 4-182, 4-183, 4-200, 4-204, 4-206, 4-233, 5-7, 5-10, 5-13 

Wetlands, 1-12, 3-158, 3-159, 3-164, 4-233, 4-234 

Wildlife, 1-13, 1-20, 2-15, 2-21, 2-23, 2-24, 2-73, 2-77, 2-88, 2-89, 3-2, 3-15, 3-16, 3-51, 3-
53, 3-58, 3-65, 3-69, 3-89, 3-94, 3-105, 3-108, 3-130, 3-133, 3-158, 3-166, 3-168, 3-169, 
3-170, 3-171, 3-176, 3-177, 3-178, 3-179, 3-180, 3-181, 3-182, 3-186, 3-190, 3-191, 3-
192, 4-4, 4-38, 4-41, 4-83, 4-89, 4-99, 4-100, 4-101, 4-184, 4-185, 4-186, 4-190, 4-191, 4-
192, 4-193, 4-194, 4-195, 4-196, 4-201, 4-205, 4-206, 4-207, 4-209, 4-210, 4-212, 4-222, 
4-234, 4-235, 4-236, 5-7, 5-11, 5-12 
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Appendix 2A 
Best Management Practices 

 
This appendix describes a number of Best Management Practices (BMPs) intended to reduce 
the potential for short- and long-term impacts to identified resources. These BMPs would be 
implemented by APS, its agents, and contractors during construction and operation of the 
Sun Valley to Morgan 500/230kV Transmission Line Project and would be incorporated into 
all construction specifications and contract documents, as appropriate.  All construction 
personnel would be required to follow them.  These BMPs are considered by BLM to be 
added to the Proposed Action and Action Alternatives evaluated in the Sun Valley to Morgan 
Project Draft EIS and Draft RMPA for the purposes of environmental impact analysis.  

Air Quality  
1. Project activities would be in compliance with all applicable federal, state, and local 

laws and regulations concerning prevention and control of air pollution during 
construction and operation.  The POD and ROW Grant would include these BMPs. 

 
2. APS and/or the construction contractor would obtain necessary air quality (i.e., 

fugitive dust control) permits before starting construction or operating equipment that 
would result in regulated atmospheric or fugitive dust emissions.  

 
3. Project personnel would be required to implement measures to minimize fugitive dust 

emissions from construction activities. To accomplish this, the following measures 
would be implemented:  

 
• For the duration of construction activities, actively disturbed areas would be 

stabilized through the use of water or BLM-approved chemical dust suppressants 
as required to meet dust control plans and permits issued by state and local 
regulators. Disturbed areas, including soil storage piles, would be maintained and 
stabilized as appropriate to minimize fugitive dust emissions. Active stabilization 
may not be required if local conditions (i.e., soil moisture, natural crusting, low 
winds) are adequately maintaining ambient air impacts within requirements of the 
dust control permit and plan.  
 

• Bulk soil material stored onsite that is a possible fugitive dust source would be 
actively wetted, compacted, contoured, protected by wind breaks, controlled with 
BLM-approved chemical suppressants or a combination of these practices as 
needed, to minimize air quality impacts.   

 
• Fugitive dust emissions would be minimized by enforcing construction vehicle 

speed limits on dirt/gravel roads and a combination of active and passive dust 
suppression measures, including:   
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- Unpaved roads and yards onsite and within the authorized ROWs would be 
watered as necessary when being used.  If dust suppressants other than water 
were to be proposed by the construction contractor, it would require prior 
approval by the BLM and possible NEPA analysis.  

- Combustion emissions from mobile sources would be minimized by proper 
maintenance and tune-up of equipment.  

Landscape Preservation and Impact Avoidance  
1. All construction vehicle movement outside the ROW would be restricted to 

predesignated access, contractor-acquired access, or public roads. To the extent 
practicable, construction vehicle movement within the ROW would be limited to 
predesignated disturbance areas and access routes. 

 
2. To the maximum extent practical, all trees, native shrubs, and other vegetation would 

be avoided or protected during construction activities except where safety clearances 
are required for structures and equipment, approved construction and permanent 
roads, construction yards and staging areas, and excavation operations.  

 
3. All areas around transmission line structures would be backfilled, recontoured, and 

returned as close as possible to the original condition and grade.  
 
4. Wherever possible stream channels, steep slopes, or sensitive environmental areas 

would not be used for equipment or materials storage or stockpiling; construction 
staging or maintenance, field offices, hazardous material or fuel storage, solid waste, 
handling, or temporary access roads.  

 
5. Excavated or graded materials would not be stockpiled or deposited on or within 100 

feet of any steep slopes, where defined, or seasonally active ephemeral drainages.  
 
6. The width of construction and new temporary access roads would be kept to the 

absolute minimum needed, avoiding sensitive areas where possible, and limiting 
disturbance to vegetation.   

 
7. When and where applicable, landscaping standards, including clearing of native 

vegetation, would be followed as prescribed by local land use and management 
agencies when work is within their jurisdictions.  The BLM Authorized Officer 
would specify required special handling and recovery techniques to comply with the 
Arizona Native Plant Law. 

 
8. Project facilities within the authorized rights-of-way would be managed for safe and 

reliable operation while maintaining vegetation and wildlife habitat to the maximum 
extent feasible.  
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Erosion and Sediment Control  
1. Planting of native grasses, forbs, trees, or shrubs beneficial to wildlife, or placing of 

riprap and other materials as appropriate, would be used to prevent and minimize the 
potential for erosion during construction of project facilities and during the period 
needed to reestablish permanent vegetative cover on disturbed sites. Sediment fences 
would be used where appropriate to limit wind and water erosion. Application of 
water or chemical suppressants, as approved by BLM, would be used in disturbed 
areas during construction to limit wind erosion.  

 
2. Final erosion control and site restoration measures would be initiated as soon as 

practical after a particular area is no longer needed for construction, stockpiling, or 
access. Clearing schedules would be arranged to minimize exposure of soils.  

 
3. Cuts and fills for access roads and work areas would be sloped to prevent erosion and 

to facilitate revegetation.  
 
4. Where appropriate (i.e., adjacent to sensitive areas or resources), signs would be 

placed along access roads to discourage off-road vehicle use and Project personnel 
from driving into unauthorized adjacent areas.  

 
5. Soil or rock stockpiles, excavated materials, or excess soil materials would not be 

placed near sensitive habitats, including perennial, intermittent, and ephemeral 
drainage channels, where they may erode into these habitats or be washed away by 
high water or storm runoff.   Long-term soil stockpiles would be revegetated to 
prevent wind and water erosion.  

 
6. Treading on areas not immediately involved in Project construction activities would 

be avoided to reduce potential wind erosion and fugitive dust generated during 
construction. 

 
7. When excessive soil moisture conditions are present in a construction area, 

construction activities would be relocated or diverted to drier areas to avoid excessive 
surface rutting in those areas.  If wet areas cannot be avoided, weight dispersing 
systems (i.e., wide-track or balloon tires) or materials to minimize damage to the 
substrate (i.e., geotextile cushions, pre-fabricated pads, etc.) would be utilized.  

Transmission Line ROW  
1. Where existing soil and terrain conditions allow, the upper 12 to 18 inches of soil 

would be removed from structure foundation excavation areas and stockpiled for later 
use in site restoration.  

 
2. Surface elevations would be returned to approximate pre-Project conditions as 

practicable.   
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3. Where roads that service transmission facilities cross fences, a wire gate would be 
installed to standard BLM specifications. The gates would be built prior to the 
construction activities and would be kept closed except during active construction at 
the fence site.  

 
4. If construction activities cause damage to existing range improvements (such as 

pipelines, fences, troughs, etc.), they would be fixed using material that meets or 
exceeds the quality of the existing improvement. If damage occurs, the BLM and 
livestock operator would be notified immediately. If damage occurs during active 
livestock grazing, repairs would be made within 24 hours.  

 
5. To promote public safety in proximity to transmission line facilities within areas of 

frequent visitation by the public, fence panels would be installed at the base of guy 
wires on transmission line structures, and the first 10 feet of guy wires would be 
marked with safety reflectors, high-visibility tape or plastic, or a similar material to 
make them highly visible to the public.  

Biological Resources  
1. The Project would adhere to an integrated pest management plan prepared for the 

Project (see POD).  
 
2. Current guidelines and methodologies (APLIC 2006) would be used in the design of 

the proposed transmission facilities to minimize raptor and other bird electrocution 
and collision potential. 

Cultural Resources  
Specific cultural resource inventory and protection measures to be employed for the Project 
would be outlined in the Project-specific Section 106 Memorandum of Agreement, if needed. 
If needed, the Programmatic Agreement would be on file at the BLM’s Phoenix District 
Office, and the Arizona State Historic Preservation Office. The POD would contain the 
Section 106 Memorandum of Agreement, which would contain the following provisions: 

• Development of a Historic Properties Treatment Plan defining the treatment to be 
implemented at specific historic properties to avoid and mitigate adverse effects in 
compliance with Section 106 of the NHPA. 

• Completion of additional Class III field inventories if the approved alternative 
contains previously unsurveyed areas, including portions of the area of potential 
effect on private land. 

• Development and implementation of a Monitoring Plan that would specify procedures 
for monitoring of avoided historic properties during construction and through the life 
of the Project. 
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• Development and implementation of a Discovery Plan with procedures and 
timeframes for ceasing work, notifying the BLM and ASLD, protecting and 
evaluating the discovery, and conducting consultations to determine appropriate 
treatment and resumption of construction.   

• The Discovery Plan would include procedures for addressing discoveries of human 
remains and other items protected under the Native American Graves Protection and 
Repatriation Act on Federal land and applicable State laws on State, County, 
municipal, and private lands.   

• Cultural resource sensitivity training for Project workers to avoid damage to cultural 
resources and ensure that Project personnel understand procedures in the Monitoring 
and Discovery Plan.   

(If needed, the general guidance for Treatment of Historic Properties from a Programmatic 
Agreement would be added as appropriate.) 

Paleontological Resources  
1. If paleontological resources are discovered during construction, the BLM would be 

notified immediately and measures would be taken to protect the resource. An 
appropriately sized buffer zone would be demarcated around any discovery and 
construction would not resume within this buffer zone until authorization is given by 
the BLM Authorized Officer. The significance of the resource would be evaluated 
and whether or not avoidance was possible. Stabilization and measures to mitigate 
construction damage might also be required even if avoidance was possible. Should 
avoidance prove infeasible, further procedures to protect the resource would be 
determined by the BLM.  

Noxious and Invasive Weed Management  
1. A noxious and invasive weed survey would be completed prior to any earth 

disturbing activity including cross-country travel. Noxious or invasive weeds that 
may be located on the site would be managed according to methods tiered to the 
BLM’s Phoenix District Offices’ Weed Management Plans. Should chemical methods 
be approved, the lessee must submit a Pesticide Use Proposal to the Authorized 
Officer 60 days prior to the planned application date. A Pesticide Application Report 
must be submitted to the Authorized Officer by the end of each fiscal year following 
chemical application.  

 
2. To eliminate the introduction of noxious and invasive weed seeds, roots, or rhizomes; 

all straw, hay, straw/hay, or other organic products used for reclamation or 
stabilization activities would be certified free of plant species listed on the Arizona 
noxious weed list or specifically identified by the BLM Phoenix District Office.  

 
3. To eliminate the introduction of noxious and invasive weed seeds, roots, or rhizomes; 

all source sites such as borrow pits, fill sources, or gravel pits used to supply 
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inorganic materials used for construction, maintenance, or reclamation would be 
inspected and found to be free of plant species listed on the Arizona noxious weed list 
or specifically identified by the BLM Phoenix District Office. Inspections would be 
conducted by a BLM-approved weed scientist or qualified biologist.  

 
4. To eliminate the transport of vehicle-borne noxious and invasive weed seeds, roots, or 

rhizomes, all vehicles and heavy equipment used for the completion, maintenance, 
inspection, or monitoring of ground disturbing activities would be cleaned of soil and 
debris capable of transporting weed propagules prior to entering or leaving the work 
site or project area in a manner acceptable to the BLM Phoenix District Office Weed 
Coordinator or designated contact person.  

 
5. Prior to entry of vehicles and equipment to a Project area, areas of concern would be 

identified, flagged, and recorded in the field by a weed scientist or qualified biologist 
in a manner acceptable to the BLM Phoenix District Office Weed Coordinator or 
designated contact person.  

 
6. Prior to construction commencement, APS would ensure that all contractors, 

operators, or permit holders would receive information and training regarding 
noxious and invasive weed management and identification to all personnel who 
would be affiliated with the implementation and maintenance phases of the project. 
The importance of preventing the spread of weeds to uninfested areas and the 
importance of controlling existing populations of weeds would be explained.  

 
7. To eliminate the transport of soil-borne noxious and invasive weed seeds, roots, or 

rhizomes, infested soils or materials would not be moved and redistributed on weed-
free or relatively weed-free areas. In areas where infestations are identified or noted 
and infested soils, rock, or overburden must be moved, these materials would be 
salvaged and stockpiled adjacent to the area from which they were stripped. 
Appropriate measures would be taken to minimize wind and water erosion of these 
stockpiles. During reclamation, the materials would be returned to the area from 
which they were stripped.  

 
8. Prior to Project approval, a site-specific noxious and invasive weed survey would 

occur and a weed risk assessment would be completed and provided to the BLM. 
Monitoring would be conducted for a period no shorter than the life of the permit or 
until bond release and monitoring reports would be provided to the BLM. If the 
spread of noxious and invasive weeds is noted on Project areas, appropriated weed 
control procedures would be determined in consultation with BLM personnel and 
would be in compliance with the appropriate BLM Handbook sections and applicable 
laws and regulations. All weed control efforts on BLM-managed public lands would 
be in compliance with BLM Handbook H-9011, H-9011-1 Chemical Pest Control, H-
9014 Use of Biological Control Agents of Pests on Public Lands, and H-9015 
Integrated Pest Management. A pesticide Application Report must be submitted to the 
Authorized Officer by the end of the fiscal year following any chemical application.  
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9.  Removal and disturbance of vegetation would be kept to a minimum through 
construction site management (e.g. using previously disturbed areas and existing 
easements, limiting equipment/materials storage and staging area sites, etc.).  

 
10.  Mixing of herbicides and rinsing of herbicide containers and spray equipment would 

be conducted only in areas that are a safe distance from environmentally sensitive 
areas and points of entry to bodies of water (storm drains, irrigation ditches, streams, 
lakes, or wells).  

 
11. When managing weeds in areas of special status species, impacts of the treatment on 

such species would be carefully considered.  Wherever possible, hand spraying of 
herbicides would be the preferred method in compliance with an approved Integrated 
Weed Management Plan and associated environmental impact analyses. 

Reclamation  
1. Reclamation would normally be accomplished with native species, if available. These 

would be representative of the indigenous species present in the adjacent habitat. 
Rationale for potential planting with selected non-natives would be documented. 
Possible exceptions could include use of non-natives for a temporary cover crop to 
out-compete weeds.  

 
2. Seeding would occur during November through March to ensure a greater chance of 

success.  
 

3. Reclamation release criteria are as follows:  
 

• Achieve an agreed upon percentage of the baseline perennial plant cover of 
selected comparison areas, normally like adjacent habitat. If the adjacent habitat is 
severely disturbed, a range site description may be used as a cover standard. 
Cover is normally crown cover as estimated by the point intercept method. 
Selected cover can be determined using a method as described in Sampling 
Vegetation Attributes, Interagency Technical Reference (BLM 1996, 
BLM/RS/ST-96/002+1730). The reclamation plan for the project area would 
identify the site-specific release criteria and associated statistical methods in the 
reclamation plan or permit.  

 
• No noxious and invasive weeds would be allowed on the sites for reclamation 

release. Control of noxious and invasive weeds would follow an integrated pest 
management plan approved by the authorizing officer. A list of Arizona noxious 
weeds would be provided by the Authorized Officer.  

 
4. Where local conditions allow, up to the first 12 to 18 inches of growth medium would 

be salvaged, were soil and terrain conditions allow, and stockpiled prior to 
disturbance for all areas to be reclaimed after construction.  All disturbance areas to 
be reclaimed would be recontoured to blend as nearly as possible with the natural 
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topography prior to revegetation.  All compacted portions of the disturbance would be 
ripped to a depth of 12 inches unless solid rock is encountered. Adequate, fine-grain 
seedbed would be established to provide good seed to soil contact. Large blocks and 
clumps of soil with deep pockets would be avoided. This normally requires some type 
of tillage procedure after ripping.   

 
5. All portions of access roads not needed for other uses as determined by the 

Authorized Officer would be reclaimed as soon as possible.  
 
6. Mulching of the seedbed following seeding may be required under certain conditions, 

such as severe erosion.  
 
7. Respread weed-free vegetation removed from the right-of-way to provide protection, 

nutrient recycling, and seed source. 
 
8. The success of the vegetative growth on a reclaimed site may be evaluated for release 

no sooner than during the third growing season after earthwork and planting have 
been completed. Where it has been determined that revegetation success criteria have 
not been met, the agencies and the operator would meet to decide on the best course 
of actions necessary to meet the reclamation goal.  

 
9. Where applicable, the following agencies would be consulted to determine the 

recommended plant species composition, seeding rates, and planting dates:  
 

• U.S. Fish and Wildlife Service  
• U.S. Natural Resources Conservation Service  
• U.S. Bureau of Land Management  
• Arizona Game and Fish Department 

 
10. Grasses, forbs, shrubs, and trees appropriate for site conditions and surrounding 

vegetation would be included on the BLM-approved plant and seed mix list. Species 
chosen for a site would be matched for site drainage, climate, shading, resistance to 
erosion, soil type, slope, aspect, and vegetation management goals. Upland 
revegetation shall match the plant list to the site’s soil type, topographic position, 
elevation, and surrounding natural communities.  

 
11. Construction areas, including storage yards, would be free of waste material and trash 

accumulations, unless stored in appropriate containers.  
 
12. All unused materials and solid waste would be removed from construction and 

storage sites during the final phase of work. Unused material may be sold or relocated 
to other work sites other than the Project.  Solid waste would be placed in existing 
permitted solid waste management facilities.    
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13. Upon completion of construction, any land disturbed would be graded to provide 
proper drainage and blend with the natural contour of the land. Following grading and 
where appropriate, it would be revegetated using plants native to the area, suitable for 
the site conditions, and beneficial to wildlife.  

 
14. Following completion of construction, all temporary staging areas and construction 

yards, would be removed from the site.  
 
15. All construction roads not needed for ongoing operations and maintenance activities 

would be restored to the original contour, and made to discourage vehicular traffic 
when no longer needed for construction. Culverts would be removed as appropriate, 
road escarpments would be contoured and vegetated, and all road surfaces would be 
scarified to establish conditions appropriate for reseeding, drainage, and erosion 
prevention.  

Visual Resources  
1. The transmission structures would be finished with flat, Shadow Gray from the BLM 

color chart. 
  
2. Non-specular conductors and non-reflective and non-refractive insulators would be 

used to reduce conductor and insulator visibility.  
 
3. In areas of frequent visitation by the public, the base of guy-wires on transmission 

structures would have fence panels, and the first 10 feet of guy wires would be 
marked with safety reflectors, high-visibility tape or plastic, or a similar material to 
make them highly visible to the public. 

 
4. During the implementation of vegetation treatments, irregular margins would be 

created around treatment areas to better maintain the existing scenic character of the 
landscape. 

Water Pollution Prevention and Monitoring  
1. Water needs for soil stabilization during facility construction would be transported by 

truck or other methods from local water sources.   
 
2. All federal and state laws related to control and abatement of water pollution would 

be complied with. All waste material and sewage from construction activities or 
project-related features would be disposed of off-site according to federal and state 
pollution control regulations.  

 
3. All disturbed drainage channels would be reclaimed as soon as practical, to a standard 

for aesthetic value comparable to what existed prior to disturbance. Where 
appropriate, native species capable of bank stabilization would be used to revegetate 
all disturbed stream banks.  
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4. Diversion structures would be used to re-direct flows from any drainages potentially 
impacted by facility features and would be designed to minimize potential 
destabilization and erosion of adjacent and downgradient drainages.  

 
5. Stormwater management plans would be implemented for Project construction and 

facility operation to minimize and control erosion from stormwater runoff, and would 
be contained in the POD. During project construction, stormwater would be managed 
in compliance with applicable state and federal regulations, including compliance 
with requirements of the National Pollutant Discharge Elimination System (NPDES) 
stormwater general permits, which would be obtained for the project. Stormwater 
management elements would include:  

 
• Application of BMPs for erosion, sedimentation, and stabilization control during 

construction activities, and management of oils and other substances during 
operation to minimize contact with stormwater; 

• Structural controls during operation that could include stabilized stormwater 
conveyance systems (swales); and 

• Monitoring and maintenance to ensure long-term effectiveness of the 
management system.  

 
6. Construction specifications would require construction methods that prevent 

pollutants from accidentally entering or spilling into flowing or dry watercourses, and 
ground water sources. Potential pollutants and wastes include refuse, garbage, 
cement, concrete, sewage effluent, industrial waste, oil and other petroleum products, 
aggregate processing tailings, mineral salts, drilling mud, and thermal pollution.  

 
7. Any construction wastewater from construction operations would be directed to on-

site temporary retention basins designed for zero discharge.  The water may be 
reclaimed for construction purposes or evaporated.  The residual as a result of 
evaporation would be removed.  

Noise Prevention  
Personnel would be required to comply with all applicable federal, state, and local laws and 
regulations concerning prevention and control of noise during project construction and 
operation.  

Hazardous Material Storage, Handling, and Disposal and Safety Measures  
1. Personnel, contractors, and transporters involved with hazardous materials 

management would be required to comply with federal and state regulations 
established for the transportation, storage, handling and disposal of hazardous 
substances, materials and wastes. “Hazardous material” means any substance, 
pollutant, or contaminant that is listed as hazardous under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, as amended, 42 
USC 9601 et seq., and its regulations (CERCLA). The definition of hazardous 
substances under CERCLA includes any “hazardous waste” as defined in the 
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Resource Conservation and Recovery Act of 1976 (RCRA), as amended 42 USC 
6901 et seq., and its regulations.  

 
2. The potential for adverse impacts from oil and fuel spills would be reduced through 

careful handling and designation of specific equipment repair and fuel storage areas.  
In the event that hazardous or regulated materials such as diesel fuel or gasoline are 
spilled, measures would be taken to control the spill and the National Response 
Center and/or Arizona Department of Environmental Quality would be notified 
immediately. 

 
3. The permittee is responsible for clean-up and assumes liability for any and all 

releases of hazardous substances disposed on public land in accordance with state, 
federal and local laws and regulations.  The permittee would immediately notify the 
BLM Authorized Officer of any and all releases of hazardous substances on public 
land. 

 
4. Outdoor oil storage and use areas would be bermed with a capacity sufficient to 

contain the oil inventory contained in the single largest tank or equipment unit plus 
sufficient freeboard to prevent overflow. Outlets from these containment areas would 
be equipped with a normally closed valve. Regular inspections would determine if 
there had been a leak requiring special attention.  

 
5. Waste materials known or found to be hazardous would be disposed of in approved 

off-site, permitted treatment or disposal facilities in accordance with federal, state, 
and local regulations, standards, codes, and laws.  

 
6.  Generation of wastes during construction would be minimized through detailed 

estimating of materials needed and through efficient construction practices.  Wastes 
generated during construction would be recycled to the extent feasible.  Concrete 
waste would be removed to a local licensed landfill.  Non-recyclable wastes would be 
collected and transported to a local licensed landfill. 

 
7.  Fuels, lubricant chemicals, and welding gases used during construction would be in 

controlled storage until used. Any empty containers or waste material would be 
segregated in storage and properly recycled or disposed of by licensed handlers.  

 
8. Wastewater from concrete truck washdown and cleaning of construction equipment 

would be managed such that there would be no discharge offsite or discharge to 
surface waters.  

 
9.  Portable toilets or a packaged treatment system would be provided at construction 

locations along the ROW.  Sewage from the portable toilets would be removed 
regularly and disposed of off-site in accordance with applicable federal and state 
pollution control regulations. There shall be no dumping of black water, sewage or 
litter.   
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Appendix 2B 
Description of APS’ Transmission Vegetation 

Management Program 
Introduction 
Vegetation maintenance serves five main purposes: 1) provides reliable, uninterrupted 
service to customers; 2) provides safe and efficient transmission of power along existing 
lines; 3) provides safe and reasonable access to the lines and structures for inspection and 
maintenance; 4) provides protection against wildfires by reducing the potential for fire 
ignition from vegetation in and around the power lines; and 5) reduces effects of fire 
damaging structures or causing power faults in the lines through decreasing fuel load under 
the lines. This Vegetation Management Program would be included in the POD. 

Vegetation Maintenance Overview 
APS maintains vegetation that could interfere with the power lines and towers, that could 
become a fuel load issue under the lines, and to provide vehicle access to the towers for 
maintenance and repair.  Vegetation maintenance work is done within the right-of-way.  This 
work is typically done routinely about every five to ten years, although there are situations 
where hazardous vegetation may need to be treated out of cycle.  

Routine Vegetation Maintenance 
Routine vegetation maintenance involves the cyclical treatment of vegetation approximately 
every five to ten year utilizing mechanical, manual, and herbicide treatments as discussed 
below in the Vegetation Maintenance Methods section.  

Hazard Vegetation Maintenance 
Vegetation that present a hazard to the power line and structures require treatment on an 
ongoing basis outside the routine maintenance cycle.  The need to treat hazard vegetation is 
not common due to the ongoing routine maintenance, but is occasionally required.  These 
hazards can be categorized into three levels, and are treated slightly different for each level: 

Level 1 Emergency Hazard: An emergency caused by vegetation occurs when vegetation is 
arcing to the line, has caused a power fault, is burning from contact or arcing with the line, 
and when all or a portion of a tree is in contact with the line from falling or growing into the 
wires. Emergencies due to vegetation on a large, 500 kV line are uncommon, but if it were to 
occur, it is a very serious event.  APS must act immediately to eliminate the hazard no matter 
the weather or road conditions or time of day or year. 

Level 2 Imminent Threat Hazard: There can be two types of imminent threat hazards: 1) A 
live or dead standing tree or vegetation having defects in the roots, butt, bole, or limbs, which 
predispose it to imminent mechanical failure which could damage whole or part of the power 
line or tower; and 2) An imminent threat hazard may also be a tree or branch that has come 
close enough to the power line such that it poses a safety risk to the public and tree workers.  
Imminent threat hazards must be treated as soon as possible once the hazard is identified.  
These hazards are typically treated within a week of identification. 
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Level 3 Off Cycle Hazard: This type of hazard includes any live or dead tree that poses a 
future threat to the power line or structures and cannot be left untreated for the next growing 
season or next maintenance cycle.  These hazards do not pose an imminent threat but must be 
treated prior to the next growing season or out of cycle before it becomes an imminent threat.  
Treatment of Off Cycle trees may sometimes be scheduled around seasonal timing 
restrictions. 

Vegetation Maintenance Methods 
Mechanical Treatment Methods 
Mechanical treatment involves the use of a mower to remove and mulch vegetation on site.  
The mower consists of a rotary cutting device mounted on an arm on a rubber tire or tracked 
vehicle that mulches trees and large shrubs from the top down.  A mechanical mower may be 
used in the majority of the power line right-of-way for routine vegetation maintenance.  The 
mower would not operate in areas with steep slopes, poor access, water drainages, or within 
cultural resource sites.  Manual hand crews may be used to assist the mower operation in 
pruning or vegetation disposal.   

Manual Treatment Methods 
Hand crews are used for all hazard vegetation work and for some routine vegetation 
maintenance work. For routine vegetation maintenance, hand crews may be used to assist the 
mechanical mowers, to cut vegetation where mowers cannot be used, or as an alternative 
method to mechanical mowing.  Hand crews consist of line clearance tree workers that use 
hand tools (chain saws, hand saws, rope) to cut down or prune vegetation.  They typically 
only use pickup trucks as a means of travel to the work site, but may also use a bucket truck 
and/or chipper.   

Herbicide Treatment Methods 
The purpose of herbicide treatment is to efficiently maintain clearances obtained following 
mechanical and/or manual treatments.  Herbicide treatment is ideally conducted within one to 
three growing seasons following the mechanical and/or manual treatments.   

Vegetation targeted for herbicide treatment includes most vegetation that is targeted for 
manual and mechanical treatment, the exception being saguaros would not be treated using 
herbicides.  Herbicide treatment involves vegetation that is less than 10 feet tall whose 
physiology is such that is could encroach within the associated FAC-003 clearance distance, 
impact the reliability of the transmission line or transmission facilities (e.g. towers, guy 
wires, etc.), or poses a fire fuel load concern.  APS also proposes to treat any invasive species 
encountered during the course of an herbicide project within the permitted right-of-way 
where it is reasonable and prudent to do so and provided the herbicide being applied would 
be an effective treatment.  All activities will be conducted within existing APS power line 
right-of-way.   

All herbicide applications are spot treatments utilizing backpack, handheld, and quad/UTV 
mounted sprayers with a support vehicle to control re-sprouting and/or emerging vegetation.  
The support vehicle will be available at intervals along the power line to load the chemical 
sprayers.   
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All treatments are conducted over a two year interval.  The initial treatment applications are 
scheduled between April 1 and November 30 with a follow up application to be conducted 
one year later between April 1 and November 30.  Following treatment, the power line right-
of-way is evaluated each year to determine when the next cycle of herbicide application is 
needed.   

APS contractors employ a sealed, closed system that requires no waste disposal or on-site 
chemical mixing.  In this system the herbicides are pre-mixed to the project specifications 
and shipped to the contractor.  Each container of herbicide has a bar code attached to it that is 
tracked from the day it is shipped to the day it is returned empty.  The herbicide containers 
are returned to the supplier after use.  There is no waste disposal of chemical jugs or 
packaging required. 

APS utilizes two product mixes, an Upland Mix and an Aquatic Mix, both utilizing Thinvert, 
a paraffinic oil emulsion, as the carrier.  Any product listed on page 2-12 in Table 2-2 under 
the column for the State of Arizona in the “Vegetation Treatments Using Herbicides on 
Bureau of Land Management Lands in 17 Western States Programmatic Environmental 
Impact Statement” (BLM 2007) and any product amended or added to this EIS and approved 
for use in the State of Arizona will be considered for use.  In addition to these, APS would 
like to evaluate for use of the following products: 

 
TRADE NAME CHEMICAL NAME MANUFACTURER 

Milestone VM 
Triclopyr &  

Aminopyralid 
Dow AgroSciences 

Streamline Aminocyclopyrachlor & 
Metsulfuron methyl DuPont 

 
All applicable labels, federal and state laws, and regulations with regard to the storage, 
handling, and application of herbicides will be strictly adhered to as appropriate to the 
project.  Applicators will wear the maximum PPE required per the label for each herbicide 
being applied including but not limited to long sleeved shirts and pants, gloves, socks, and 
boots.  Those operating the quad/UTV mounted sprayers will also be required to wear 
goggles or safety glasses and helmets.  Tailboard safety meetings will be conducted each 
morning or when the crew is moved to a new location. All herbicide applications will be 
conducted during daylight hours, typically from Monday to Friday, although weekend 
operations may take place as needed.   

MSDS and labels will be on site at all times and all safety precautions listed on the product 
labels shall be strictly adhered to.  Each crew will consist of licensed herbicide applicators 
and at least one crew member will have a minimum of three years experience applying 
herbicides.  Crews working on the project will have telephones, chemical spill kits, shovels, 
first-aid kits, and fresh water available to them. 
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Vegetation Maintenance Protocol 
APS would notify the land owner prior to conducting vegetation maintenance. 

Protocol for hazard vegetation work is simple and typically only requires two to six tree 
workers accessing the area of concern to prune or remove the offending hazard vegetation.  
This work is usually completed within one to two working days.  The resulting slash is cut 
such that it lies within 18 to 24 inches of the ground and is lopped and scattered within the 
right-of-way in the immediate area. 

Protocol for routine vegetation maintenance requires more steps.  The remainder of this 
section focuses on the protocol for routine maintenance work.  Below lists the typical routine 
maintenance protocol: 

1.  Tall growing vegetation within the right-of-way is cut down and may be treated with 
herbicides according to the Herbicide Treatment Methods section above (note: while 
saguaro cactus is listed as a species to cut, it would not be treated with herbicides).  
Here is a list of the major vegetation species that would be cut down within the Sun 
Valley to Morgan right-of-way, from most abundant to least abundant: 

a. Palo Verde (Cercidium spp. and Parkinsonian ssp.) 
b. Mesquite (Prosopis ssp.) 
c. Acacia (Acacia spp.) 
d. Desert ironwood (Olneya tesota) 

e. Saguaro cactus (Carnegiea gigantean) 

f. Tamarisk (Tamarix spp.) 
2. For each tower along the line, all woody vegetation, including shrubs and trees, 

would be cut down and treated with herbicides (herbicide treatment excludes cacti) 
underneath the tower and 40 feet out from each footer of the tower. 

3. Lower growing vegetation such as creosote bush and small cacti that do not fall 
within the 40 feet around the towers are left on site untreated unless: 1) the shrub or 
cacti blocks access on the existing access routes within the right-of-way; or 2) the 
shrub density is high causing a fuel load issue under the line.  In the case of high 
density vegetation, the shrubs are thinned to a reasonable and safe density level while 
providing as much protection as possible to the line and structures in case of fire. 

4. Where line spans high above canyons and slopes, either no treatment will be needed, 
or some thinning may be needed to break up fuels under the line.  Typically no 
treatment is required if the line is 100 feet or greater above vegetation unless the fuel 
density is heavy and needs to be broken up by thinning. 

5. Herbicide application targets vegetation 10 feet tall or smaller that was cut during 
manual or mechanical vegetation treatment.  This treatment ideally is done one to 
three growing cycles following mechanical or manual treatment.  The initial treatment 
applications are scheduled between April 1 and November 30 with a follow up 
application to be conducted one year later between April 1 and November 30.    
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6. Stumps from vegetation treatments are cut no greater than 12 inches above the ground 
and where possible are cut flush to the ground.  

7. For the hand crew operations, slash is lopped and scattered throughout the immediate 
area in a manner such that debris lies within 18 to 24 inches of the ground.  Where 
chippers are used, the chips are broadcast across the right-of-way no deeper than four 
inches in depth.    

8. For mower operations, the majority of vegetation, except larger logs, is mulched by 
the mower and material is broadcast across the right-of-way no deeper than four 
inches in depth.  

9. Access for all treatment methods is done using only established roads and access 
routes to approach the right-of-way.  There will be no new roads or access routes 
required for vegetation maintenance.  If a portion of the power line right-of-way is 
inaccessible by road, the crew will drive to the nearest location and walk in to the 
right-of-way with the necessary equipment. 

10. Vegetation maintenance crews will make every effort to keep impacts within the 
right-of-way to a minimum.  APS will only work within the right-of-way when the 
soils are dry enough to prevent ruts. 

11. All vehicles will be operated in a safe and prudent manner. 
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Appendix 3A 
Literature Review for Transmission Line and Housing Value Studies 

TYPE 
OF 

EFFECT 
AUTHOR(S) STUDY TYPE LOCATION PROPERTY 

TYPE IMPACTS ON PRICE 

Visual, 
other 

Solum (1985)* Case study survey of 
property owners on the 
perceived effect of 
transmission lines on 
property values 

Northwest 
Wisconsin 

Rural residential, 
agricultural, 
recreational 

The residential property owners were most concerned with 
visual impacts on property values. The agricultural property 
owners were most concerned with farming around the 
structures. The recreational property owners were most 
concerned with the loss of timber from land being cleared.  
All but one of the 23 properties affected by the transmission 
line sold at market value. The results show no effect on the 
prices of all three types of rural properties.  

Visual, 
health and 
safety 
concerns 

Delaney and 
Timmons 
(1992) 

Case study survey of 
real estate professionals 
on the perceived effect 
of transmission lines on 
property values 
Appraisal-based case 
studies carried out by 
the appraisers 

Across U.S., 
Appraisal 
Institute 
members 

Urban residential 84% of respondents believed that the value of a property near 
a transmission line is negatively affected. The most common 
cited reasons were visual impacts and potential health hazards.  
The appraisers examined their own matched paired sales to 
determine that property values near a transmission line were 
10% lower than other properties.  

Visual, 
health and 
safety 
concerns 

Kung and 
Seagle (1992)* 

Case study survey of 
property owners on the 
perceived effect of 
transmission lines on 
property values 

Memphis and 
Shelby 
Counties, 
Tennessee 

Urban residential 50% of respondents considered the transmission line to have a 
negative visual impact while 47% did not.  
72% of those who viewed it as having a negative visual impact 
said it had no effect on the purchase price.  
None of the respondents said they considered the health 
impacts of the lines in their purchasing decision, but 87% said 
if they had known of health risks they would have paid less.  

Visual, 
health and 
safety 
concerns 

Priestly and 
Evans (1996)* 

Case study survey of 
residents (within 900 
feet) on the perceived 
effect of a transmission 
line on the neighborhood 

28 miles north 
of San 
Francisco 

Suburban 
residential 

87% of respondents said that the visual impacts and health and 
safety concerns had an adverse effect on their neighborhood. 
Those who lived in the area prior to the line installation had 
the most strongly negative perceptions.  
Distance from the line did not appear to affect perceptions.  
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TYPE 
OF 

EFFECT 
AUTHOR(S) STUDY TYPE LOCATION PROPERTY 

TYPE IMPACTS ON PRICE 

Visual  Rhodeside & 
Harwell (1988)* 

Case study survey of 
property owners on 
perceived effects of 
transmission lines on 
property values 

Virginia and 
Washington, 
D.C. 

Urban, 
residential 

The results show that 57% of respondents said the 
transmission line had no effect on property value, 27% said it 
had a negative effect due to visual impacts and 16% said it had 
a positive effect due to open space. 
Property owners who lived in the location before the 
transmission line was built had the most negative perspectives. 

Visual, 
other 

Economics 
Consultants 
Northwest 
(1990)* 

Case study survey of 
property owners on 
perceived effects of 
transmission lines on 
property values 

Western 
Montana 

Rural and 
suburban 
residential 

The results show that 50% of property owners within one mile 
of the transmission line felt it had a negative effect on property 
values. Only 5% of those within one to three miles had a 
negative opinion. 

Visual Beauregard 
Conseil, Enr. 
(1990)* 

Case study survey of 
property owners on 
perceived effects of 
transmission lines on 
property values 

Quebec, Canada Rural and urban 
residential 

The results show 49% of respondents were concerned with the 
visual impact of the transmission line while only 12% of 
respondents were concerned with the impact on property 
values.  

Visual, 
proximity 

Pitts and 
Jackson (2007) 

Case study survey of 
realtors and appraisers 
on their opinions of the 
effects of transmission 
lines 

Central 
California 

Rural and urban 
residential 

50% of the respondents said they had not observed negative 
impacts on sales prices or days on market due to the 
transmission lines. 
50% of the respondents said they had observed negative 
impacts of 2%-7% of property values for those directly 
adjacent to a transmission line. The price impacts for 
properties not directly adjacent but with a view of the lines 
was 0%-5%. All affected properties could have an increase of 
0 to 60 days more on the market.  
Many respondents indicated that the price effects of 
transmission lines are more evident in a slow market. 
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TYPE 
OF 

EFFECT 
AUTHOR(S) STUDY TYPE LOCATION PROPERTY 

TYPE IMPACTS ON PRICE 

Visual, 
health and 
safety, and 
proximity 

Bond, S. and 
Hopkins, J. 
(2000) 

Case study survey of 
property owners on 
perceived effects of 
transmission lines on 
property values 
Case study based on 
regression model to 
examine the property 
sales with proximity to 
transmission lines 

New Zealand Urban, 
residential 

The opinion study results show 80% of respondents had 
negative perspectives of transmission lines. Respondents with 
closer proximity to the line had more negative perspectives 
than those living further away. 
60% of respondents cited negative visual impacts and 62.5% 
for health and safety concerns.  
The results of the sales analysis show a statistically significant 
effect for properties close to a transmission line structure with 
a 10%-15% price decrease at 30-45 feet, decreasing to 5% at 
150 feet. 

Proximity Jackson (2010) Case study based on a 
regression model to 
determine price 
differences between 
properties near 
transmission lines and 
those at least one-quarter 
mile away 

Wisconsin Rural wooded, 
open and 
wetlands 

While controlling for general market conditions and type of 
land, the results showed that the prices of properties near a 
transmission line sold for 1.1% to 2.4% less than comparable 
properties further away.  
None of the differences were statistically significant. 

Proximity Rigdon (1991)* Case study based on a 
regression model of 
properties sold and 
distance to a 
transmission line 

Marquette 
County, 
Michigan 

Rural, 
recreational 

The results of the relationship between sales price and 
proximity to a transmission line were not statistically 
significant.  

Proximity Colwell and 
Foley (1979)* 
and Colwell 
(1990) 

Case study based on a 
regression model that 
examines the sales of 
properties over 10 years 
with their distance from 
a transmission line (all 
within 400 feet) 

Holiday Hills 
and Windsor 
Village in 
Decatur, Illinois 

Urban residential The results show that the selling price of a property increases 
as distance from the transmission line increases. The price 
increases at a decreasing rate, where the greatest price impact 
of 6% is between 50 and 200 feet from the line. The lines have 
little or no effect at distances beyond 200 feet.  

Proximity Hamilton and 
Schwann (1995) 

Case study based on a 
regression model of 
property sales in close 
proximity to 
transmission lines  

Vancouver, 
Canada 

Urban residential The results show that proximity was significant with respect to 
depreciation in property prices. The properties adjacent to a 
line lose 6.3% of value, due to visual impact. The properties 
further away from a line lose on average 1% of their value. 
Neither height nor voltage of the line had a significant impact.  
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TYPE 
OF 

EFFECT 
AUTHOR(S) STUDY TYPE LOCATION PROPERTY 

TYPE IMPACTS ON PRICE 

Proximity Des Rosiers 
(2002) 

Case study based on a 
regression model of 
property sales over 5 
years in three 
neighborhoods with 
transmission lines 

Brossard, 
Montreal 
County, Canada 

Urban residential The results show that properties adjacent to a transmission line 
experience an average of a 9.6% drop (of the mean house 
price). Properties 1 to 2 lots away benefit from a market 
premium of 7.4% to 9.2% due to increased visual clearance. 
The properties at a mid-span distance experience a 4.7% drop 
because lines cause a visual obstruction. Properties with 
limited views of the line experience a 2.8% to 3.8% premium 
due to improved visual clearance.  
The net visual difference between the positive and negative 
aspects of proximity is highest between 50 and 100 feet from 
the transmission line, and diminishes quickly and completely 
beyond 150 feet.  

Proximity 
and visual 
impact 

Chalmers and 
Voorvaart 
(2009)* 

Case study based on 
regression model to 
examine the property 
sales with proximity to 
and visibility of 
transmission lines 

Connecticut and 
Massachusetts 

Urban residential The proximity to transmission lines was found to have an 
insignificant effect on sales price.  
The effects of the visibility of the transmission line structures 
were found to not have any significant effect on sales price.  

Proximity Wolverton and 
Bottemiller 
(2003) 

Case study based on 
analysis of covariance of 
sales prices of properties 
and proximity to a 
transmission line 

Portland, 
Vancouver and 
Seattle 

Urban residential The results show that property prices are not significantly 
affected by the presence of a transmission line. The data shows 
no difference in appreciation rates between homes close to a 
transmission line and those further away. 

Proximity Boyer et al., 
(1978)* 

Case study based on 
regression model of per 
acre agricultural 
property values and 
proximity to 
transmission lines 
Public Perception survey 

Eastern Canada Rural 
agricultural 

The results show that the per acre values were 16%-29% lower 
for properties near or on the transmission line path than similar 
properties further away.  
The adverse effects of proximity were largest on smaller 
properties.  
The impacts of the transmission line did not seem to be related 
to the voltage or physical size of the line. 
The transmission lines were met with the strongest public 
opposition during the planning and construction phases but 
their impact on the affected public’s perception diminished 
over time as the lines became neutral components of the 
landscape.  
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TYPE 
OF 

EFFECT 
AUTHOR(S) STUDY TYPE LOCATION PROPERTY 

TYPE IMPACTS ON PRICE 

Proximity Goodrich-
Mahoney, J., 
(2003)* 

Case study based on 
regression model of 
property values and 
proximity to 
transmission lines 

Entire U.S.  The results show the potential overall reduction in property 
price ranges from 0% to 6.3%. 
More expensive properties are more likely to experience a 
reduction in price than less expensive properties. 
Smaller properties are more likely to experience negative 
effects of prices than larger properties.  
The adverse effects on selling price and property value are 
greatest immediately after a new transmission line is built, 
then diminish over time. 
Effects on sales prices are high for properties closest to the 
power lines (within 200 feet).  

Proximity Davis (2008 and 
2010) 

Case study analysis of 
household-level 2000 
Census data of property 
values of neighborhoods 
where power plants were 
opened in the 1990s 

Entire U.S. Urban and rural 
residential 

Housing values and rents of neighborhoods close to the power 
plants (as converging transmission lines) decreased by 3%-5% 
between 1990-2000 compared to neighborhoods farther away.  
These declines are found in properties within 2 miles of the 
power plants. 

Proximity Kinnard and 
Dickey (1995) 

Review of case studies 
using multiple 
regression analysis on 
property values and 
proximity to 
transmission lines 

New York, 
Maine, 
California 

Urban residential The studies generally show that the observed negative price, 
marketing time and sales volume effects of properties close to 
a transmission line are not statistically significant.  
The California case showed negative price effects between 
5%-9% in properties within 200 feet of the transmission. 
These effects decreased over 4-10 years as trees and shrubbery 
grew to screen out the view of the transmission line.  

*Additional references: articles cited within previous literature reviews 
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APPENDIX 4A



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 9, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T4N, R4W, Sec 21 

   
GPS  N 33° 40’ 31.92” 
  W 112° 40’ 37.09” 
 

5. Location Sketch 
 
 2. Key Observation Point  

 KOP 1 
 (P-9, ACC Exhibit E-1) 
 (Pulte’s Festival Ranch) 

3. VRM Class 
  VI and NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat, smooth, linear, directional 

FAR  triangular, rounded, linear 
NEAR  tall to short, linear, rounded 
FAR  linear, parallel, curving 

NEAR  linear, geometric, directional, 
rectangular, triangular 
 

LI
N

E 

NEAR  bold, horizontal, straight 
FAR  diagonal, horizontal, smooth to 
rugged 

NEAR  vertical, curving and complex 
FAR  indistinct 

NEAR  vertical, horizontal, diagonal, 
parallel 
 

C
O

LO
R

 NEAR  tan, reddish tan 
FAR  bluish brown, indistinct 

NEAR  green, dark green, olive, 
brownish tan, light tan 
FAR  indistinct 

NEAR  brown, gray, metallic, white 
 

TE
X

- 
TU

R
E 

NEAR  fine, smooth 
FAR  smooth 

NEAR  feathery, dotted 
FAR  smooth 

NEAR  smooth 
 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appear flat 

LI
N

E 

N/A N/A Strong vertical and horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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 Form    X  X      X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X     X      X 

Color  X    X      X 

Texture    X  X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 9, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The addition of the proposed transmission line to the landscape as viewed from KOP 1 adds a series of strong vertical lines created by 
the monopole structures, which repeat the vertical lines of the fence in the foreground and contrast strongly with the predominant 
horizontal lines in the landscape. The conductors are visible and add several subtle horizontal lines to the landscape, which repeat the 
horizontal line at the skyline as well as the other more subtle horizontal lines in the vegetation patterns. The gray color of the poles 
contrasts with the predominantly light tans and browns of the landscape. The poles appear smooth, moderately contrasting with most of 
the vegetation in the landscape that creates a soft, feathery appearance. The monopoles in the foreground weakly contrast with the 
faint lattice towers visible in the background. Overall, addition of the transmission line infrastructure focuses the viewer’s attention on 
the transmission line, moderately contrasts with the surrounding natural environment, and modifies the sense of naturalness of the 
environment to more development.  

As viewed from KOP 1, the proposed transmission line would meet the VRM Class IV objectives established for this portion of the 
project because the description for the class allows for major modification of the environment that may dominate the view and focus the 
viewer’s attention. 

Additional Mitigating Measures (See item 3) 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 
 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 10, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T4N, R4W, Sec 14 

   
GPS  N 33° 41’ 22.61” 
  W 112° 38’ 14.67” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 2 
 (P-8, ACC Figure 3-7) 
  

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat, linear 

FAR  rugged, pyramidal, rounded 
NEAR  transparent, fan shaped, 
rounded, flat 
FAR  indistinct 

FAR  geometric, parallel, tall, short, 
blocky, regular 

LI
N

E 

NEAR  horizontal, straight 
FAR  diagonal, angular, parallel, curving 

NEAR  curving, diagonal 
FAR  indistinct 

FAR  vertical, horizontal, diagonal, 
straight, broken  

C
O

LO
R

 NEAR  reddish tan, tan, light gray 
FAR  brown, grayish brown, 

NEAR  green, olive, brown, tan 
FAR  olive 

FAR  dark gray, white, reddish tan, 
reddish brown 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth, striated 

NEAR  smooth, feathery, patchy, 
dotted 
FAR  smooth 

FAR  smooth, uniform, dense 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appear flat 

LI
N

E 

N/A N/A Strong vertical, subtle horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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BODY 
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(2) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 

EL
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EN
TS

 Form    X  X     X  Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X     X     X  

Color  X     X    X  

Texture    X  X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 10, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The addition of the proposed transmission line to the landscape as viewed from KOP 2 adds a series of strong vertical lines created by 
the monopole structures, which repeat the vertical lines of the nearby power line and contrast strongly with the predominant horizontal 
lines in the landscape. The vertical lines of the lattice structures in the background are faint and subdued, and only vaguely repeat the 
vertical lines of the monopoles. The conductors are visible and add several subtle horizontal lines to the landscape, which repeat the 
horizontal line at the skyline. The gray color of the poles contrasts with the predominantly light tans and browns of the landscape. The 
poles appear smooth, moderately contrasting with most of the vegetation in the landscape that creates a soft, feathery appearance. The 
proposed transmission line moderately contrasts with the surrounding natural environment, focuses the viewer’s attention, and modifies 
the sense of naturalness of the environment to more development. 

As viewed from KOP 2, the proposed transmission line would meet the VRM Class IV objectives established for this portion of the 
project because the description for the class allows for major modification of the environment that may dominate the view and focus the 
viewer’s attention. 

 

Additional Mitigating Measures (See item 3) 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb 13, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T5N, R3W, Sec 3 

   
GPS  N 33° 48’ 19.00” 
  W 112° 33’ 48.53” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 3 
 (P-6, ACC Exhibit E-2) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to gently rolling, concave and 

convex linear 
FAR  jagged, rounded, trapezoidal 

NEAR  tall to short, linear, rounded to 
oval, solid to transparent 
FAR  linear, rounded, indistinct 

NEAR  linear, flat, prominent, tall, 
directional, rectangular 
FAR  linear, tall 

LI
N

E 

NEAR  horizontal, straight, parallel 
FAR  diagonal, curvilinear, subangular 

NEAR  vertical, curvilinear 
FAR  vertical, curvilinear, indistinct 

NEAR  horizontal, vertical, bold, 
parallel, perpendicular, geometric 
FAR  vertical, parallel 

C
O

LO
R

 NEAR  reddish tan, gray 
FAR  dark brown, bluish gray, reddish 
brown 

NEAR  green, dark green, olive, tan, 
reddish tan, reddish brown 
FAR  dark green, indistinct 

NEAR  metallic, gray, dark gray, 
brown, white, yellow, red 
FAR  dark gray, brown 

TE
X

- 
TU

R
E 

NEAR  fine 
FAR  fine, striated 

NEAR  feathery, stippled, contrasting, 
stippled 
FAR  scattered, smooth 

NEAR  smooth 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appear flat 

LI
N

E 

N/A N/A Strong vertical and horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM  LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

    Yes   No 

 (Explain on reverse side) 

EL
EM

EN
TS

 Form    X  X     X  Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X     X    X   

Color  X    X      X 

Texture    X  X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb 13, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 3 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 

Additional Mitigating Measures (See item 3) 
 
The use of monopoles in this portion of the project area is recommended to blend with the monopoles that are present for the adjacent 
power line. Where the proposed transmission line would be in proximity to another existing line, the same type of support structure 
(monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in order to maintain 
architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered public lands, the 
above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design and infrastructure 
type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 8, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R3W, Sec 33 

   
GPS  N 33° 49’ 25.90” 
  W 112° 34’ 22.01” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 4 
 (P-5, ACC Figure 3-8) 
 (Thunder Ridge Airpark) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to gently rolling 

FAR  domed, triangular 
NEAR  tall to short, linear, rounded, 
complex 
FAR  indistinct 

NEAR  geometric, solid, cubic, linear, 
curving 
FAR  not visible 

LI
N

E 

NEAR  horizontal 
FAR horizontal to diagonal 

NEAR  vertical, diverging, straight, 
curvilinear 
FAR  indistinct 

NEAR  bold, straight, parallel, 
curvilinear, horizontal, vertical, 
diagonal 
FAR  not visible 

C
O

LO
R

 NEAR  reddish tan, light gray 
FAR  gray brown, dark gray 

NEAR  green, dark green, olive, gray, 
light tan 
FAR  indistinct 

NEAR  white, off white, dark gray, red, 
reddish tan,  
FAR  not visible 

TE
X

- 
TU

R
E 

NEAR  smooth to granular 
FAR  fine to medium 

NEAR  feathery, dense to sparse 
FAR  smooth 

NEAR  smooth, matte, uniform 
FAR  not visible 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appear flat 

LI
N

E 

N/A N/A Strong vertical and subtle horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

    Yes   No 

 (Explain on reverse side) 

EL
EM

EN
TS

 Form    X X      X  Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line  X    X     X  

Color   X     X   X  

Texture   X   X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 8, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The portion of the proposed project visible from KOP 4 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 
 

Additional Mitigating Measures (See item 3) 
Lattice structures are recommended except where structures would be in close proximity to sensitive viewers, such as residents and 
communities. The use of lattice structures would minimize visual impacts because the viewer would be looking through the lattice 
structure. Where the proposed transmission line would be in proximity to another existing line, the same type of support structure 
(monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in order to maintain 
architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered public lands, the 
above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design and infrastructure 
type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N. R3W, Sec 16 

   
GPS  N 33° 51’ 19.331” 
  W 112° 34’ 34.244” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 5 
 (viewpoint 135) 
 (SR 74, 235 Avenue) 

3. VRM Class 
  NA (non-BLM land) 
SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Schelle Davis, Don Applegate 

1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to gently rolling 

FAR  prominent, jagged 
NEAR  tall to short, transparent 
FAR  indistinct 

NEAR  linear, flat 
FAR  low, rectangular, tall, linear 

LI
N

E 

NEAR  indistinct 
FAR  gently diagonal, parallel 

NEAR  vertical, rounded 
FAR  indistinct 

NEAR  vertical, horizontal, parallel 
FAR  horizontal, vertical, straight 

C
O

LO
R

 NEAR  light tan 
FAR  bluish dark gray 

NEAR  olive, light green, green, 
brown, tan 
FAR  gray 

NEAR  dark gray, light gray, white 
FAR  white, light, flashing white light 

TE
X

- 
TU

R
E 

NEAR  smooth to granular 
FAR  smooth to course 

NEAR  feathery, scattered 
FAR  smooth 

NEAR  smooth 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Short, thin, fine vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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BODY 
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3. Additional mitigating measures 
recommended? 

    Yes   No 

 (Explain on reverse side) 

EL
EM

EN
TS

 Form    X    X    X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line   X    X    X  

Color   X    X     X 

Texture    X    X    X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The portion of the proposed project visible from KOP 5 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R3W, Sec 23 

   
GPS  N 33° 50’ 58.733” 
  W 112° 32’ 36.794” 

5. Location Sketch 

2. Key Observation Point  
 KOP 6 
 (Photopoint 134) 
 (SR 74 by 227 Avenue) 

3. VRM Class 
  NA (non-BLM land) 
SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Schelle Davis, Don Applegate 

1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to rolling 

FAR  prominent (White Tank Mts.), jagged 
NEAR  tall to short, transparent 
FAR  indistinct 

NEAR  linear, flat 
FAR  blocky 

LI
N

E 

NEAR  flat to indistinct, parallel 
FAR diagonal to gently diagonal, parallel 
(drainages) 

NEAR  vertical, rounded 
FAR  indistinct 

NEAR  horizontal, vertical, parallel, 
straight 
FAR  horizontal, small 

C
O

LO
R

 NEAR  light tan, reddish tan 
FAR  bluish dark gray 

NEAR  olive, light green, green, 
brown, reddish tan, light tan 
FAR  gray 

NEAR  metallic, dark gray, gray, white, 
yellow, reddish brown 
FAR  white 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth to course 

NEAR  feathery, scattered 
FAR  smooth, indistinct 

NEAR  smooth 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A N/A 

LI
N

E 

N/A N/A Short, thin, fine vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 6 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R3W, Sec 25 

   
GPS  N 33° 49’ 58.751” 
  W 112° 30’ 58.436” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 7 
 (Photopoint 133) 
 (211 Avenue) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to gently rolling 

FAR  prominent (White Tank Mts.), jagged 
NEAR  tall to short, transparent 
FAR  indistinct 

NEAR  blocky, short, tall 
FAR  blocky 

LI
N

E 

NEAR  indistinct 
FAR  gently diagonal, parallel (drainages) 

NEAR  vertical, rounded 
FAR  indistinct 

NEAR  vertical, horizontal, geometric 
FAR  horizontal and vertical, geometric 

C
O

LO
R

 NEAR  light tan 
FAR  bluish dark gray 

NEAR  olive, light green, green, brown 
FAR  gray 

NEAR  metallic, flashing white (light), 
brown, green, white, red 
FAR  metallic 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth to course 

NEAR  feathery 
FAR  smooth 

NEAR  smooth 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Strong vertical, subtle horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 

LAND/WATER 
BODY 

(1) 
VEGETATION 

(2) 
STRUCTURES 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The portion of the proposed project visible from KOP 7 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended except where structures would be in close proximity to sensitive viewers, such as residents and 
communities. The use of lattice structures would minimize visual impacts because the viewer would be looking through the lattice 
structure. Where the proposed transmission line would be in proximity to another existing line, the same type of support structure 
(monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in order to maintain 
architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered public lands, the 
above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design and infrastructure 
type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

  

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 13, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 27 

   
GPS  N 33° 50’ 6.551” 
  W 112°27’ 46.712” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 8 
 (Photopoint 113) 
 (SR 74 and gravel operations road) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, rounded, linear 

FAR  flat, trapezoidal, domed, triangular 
NEAR  linear, rounded, low to high, 
solid to transparent 
FAR  linear, indistinct 

NEAR  flat, linear 
FAR  not noticeable 

LI
N

E 

NEAR  horizontal, diagonal, parallel 
FAR  horizontal, diagonal, curving, angular 

NEAR  vertical, fan shaped, straight, 
curving 
FAR  vertical, indistinct 

NEAR  horizontal, vertical, parallel 
FAR  not noticeable 

C
O

LO
R

 NEAR  gray, reddish tan 
FAR  bluish gray, brownish gray 

NEAR  green, dark green, olive, 
reddish tan, brown, tan 
FAR  indistinct 

NEAR  dark gray, white, yellow, 
reddish brown 
FAR  not noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth to granular 
FAR  smooth, striated 

NEAR  scattered, feathery, stippled 
FAR  scattered, indistinct 

NEAR  smooth 
FAR  not noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Tall strong vertical and subtle  
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 

LAND/WATER 
BODY 

(1) 
VEGETATION 

(2) 
STRUCTURES 

(3) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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TS

 Form   X   X     X  Evaluator’s Names  

Schelle Davis     Date: 05/15/12 

 

Line  X    X    X   

Color    X   X     X 

Texture   X   X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 13, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 8 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 29, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 27 

   
GPS  N 33° 50’ 0.54” 
  W 112° 27’ 15.64” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 9 
 (P-4, ACC Exhibit E-4 and E-5) 
 (SR 74 at 179 Ave. alignment) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to rolling 

FAR  trapezoidal, triangular 
NEAR  short to tall, linear, rounded, 
contrasting 
FAR  indistinct 

NEAR  linear, short, long 
FAR  none noticeable 

LI
N

E 

NEAR  curvilinear, horizontal 
FAR  horizontal, diagonal 

NEAR  vertical, straight, curvilinear, 
soft 
FAR  indistinct 

NEAR  parallel, perpendicular 
FAR  none noticeable 

C
O

LO
R

 NEAR  tan, gray 
FAR  dark, bluish gray 

NEAR  dark green, green, olive, tan, 
brown, gray 
FAR 

NEAR  dark gray, white, yellow, 
reddish brown 
FAR none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth 

NEAR  clumped, feathery, scattered, 
stippled 
FAR  smooth 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Short vertical and short, faint  
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM  LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 

LAND/WATER 
BODY 

(1) 
VEGETATION 

(2) 
STRUCTURES 

(3) 
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3. Additional mitigating measures 
recommended? 

    Yes   No 

 (Explain on reverse side) 
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 Form    X   X     X Evaluator’s Names  

Schelle Davis     Date: 05/15/12 
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Color    X    X    X 

Texture    X    X    X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 29, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 9 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 
 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 3, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 23 

   
GPS  N 33° 50’ 36.173” 
  W 112° 26’ 29.048” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 10  
 (Photopoint 114) 
 (Boulders Staging Area (hilltop)) 

3. VRM Class 
   non-BLM land 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling 

FAR  rounded, pyramidal, moderate 
steepness 

NEAR  linear and narrow, rounded, 
high to low 
FAR  regular, few, indistinct 

NEAR  linear, long, short, flat 
FAR  rectangular, low, diagonal 

LI
N

E 

NEAR  horizontal to diagonal, rounded 
FAR  horizontal, diagonal, smooth to 
rugged, converging 

NEAR  vertical, hard and soft, curving 
FAR  weak, simple 

NEAR  geometric, horizontal, vertical, 
straight, curving, parallel 
FAR  angular, horizontal, broken, 
curving 

C
O

LO
R

 NEAR  reddish tan, gray 
FAR  dark gray, reddish brown, blue-gray 
in far distance 

NEAR  green, olive, yellow green, 
brown, gray 
FAR  gray, dark green, monotone 

NEAR  brown, dark gray, mosaic 
FAR  white, gray 

TE
X

- 
TU

R
E 

NEAR  smooth to granular 
FAR  smooth, directional 

NEAR  spikey, striped, feathery, 
stippled 
FAR  smooth to medium, uniform, 
stippled 

NEAR  smooth, granular, striped 
FAR  smooth, clumped, scattered 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Medium, thin, vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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BODY 
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STRUCTURES 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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 Form  X     X    X  Evaluator’s Names  

Schelle Davis     Date: 05/15/12 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 3, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The monopoles appear as a series of short vertical lines in the middle ground that break the skyline where there is not a backdrop of 
mountains, and repeat the short vertical lines created by the numerous saguaros. Where the monopoles break the skyline the vertical 
lines contrast strongly with the horizontal line at the skyline. From this distance and under these lighting conditions, the conductors 
would not be visible. The scene is backlit, resulting in the monopoles appearing light gray and contrasting with the background of the 
gray-green colors in the vegetation in the middle ground. Some development is visible as dots in the background, but because the 
development is distant and appears to be a subtle and small part of the view. The transmission line in the middle ground does not 
appear to be a continuation of the development in the foreground or background, rather new development in the middle ground; it adds 
a sense of development, moderately contrasting with the natural appearing and scenic view. 

While KOP 10 is located within the SRMA and RMZ, the portion of the Project visible from KOP 10 would not be on BLM-administered 
public lands; therefore determination of compliance with VRM class objectives is not applicable. 

 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 5, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 2 

 
GPS  N33° 53’ 28.091” 
  W112° 26’ 22.754” 

5. Location Sketch 

2. Key Observation Point  
 KOP 11 
 (Photopoint 117) 
 (LP 9 Alt A OHV route) 

3. VRM Class 
N/A (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Schelle Davis, Don Applegate 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, lumpy, peaked, pyramidal 

 
FAR  flat, jagged, pyramidal 

NEAR  contrasting linear and rounded, 
high and low, vertical, narrow 
FAR  smooth, regular, solid 

NEAR  flat to rolling, rounded 
 
FAR  flat, horizontal, long, rectangular 

LI
N

E 

NEAR  horizontal, rounded to diagonal, 
curvilinear, jagged 
FAR  horizontal, jagged, bold mountains in 
distance 

NEAR  vertical, straight, sharp, 
curving, bold, soft, fan-shaped 
FAR  continuous, weak 

NEAR  horizontal, straight, curvilinear 
 
FAR  bold to weak, continuous to 
broken,  

C
O

LO
R

 NEAR  tan, ochre, reddish brown, dark 
brown, gray 
FAR  tan to dark brown 

NEAR  bright green, yellow green, 
gray green, gray, tan 
FAR  gray green, gray, monotone blue 
in distance 

NEAR  gray, tan, green 
 
FAR  white, gray, tan 

TE
X

- 
TU

R
E 

NEAR  granular 
 
FAR  smooth, coarse, corrugated 

NEAR  spikey, feathery, stippled, 
striped 
FAR  smooth, uniform 

NEAR  smooth 
 
FAR  smooth, dotted, stippled 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A N/A 

LI
N

E 

N/A N/A Tiny, thin, fine, vertical 

C
O

LO
R

 N/A N/A Dark gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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Schelle Davis     Date: 05/15/12 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 5, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The transmission line infrastructure would be difficult to see in the landscape from this KOP under most conditions. The construction of 
the proposed transmission line would remove vegetation and expose land. During the Operations and Maintenance phase, the ROW 
would be maintained clear of taller growing vegetation. From this KOP, these changes would be visible as a thin line of bare ground or 
different vegetation color than surrounding vegetation, depending on the stage of revegetation. 
 
The portion of the proposed project visible from KOP 11 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 
 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) as is used in the existing transmission line, to the extent possible, would be 
recommended in order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-
administered public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision 
regarding design and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 
 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 17, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 24 

   
GPS  N 33° 50’ 29.099” 
  W 112° 25’ 18.932” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 12 
 (Photopoint 111) 
 (Quintero) 
3. VRM Class 
  III and NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  smooth and flat to rough and 

angular 
FAR  flat to rounded to pyramidal 

NEAR  linear and rounded, high and 
low, diverse 
FAR  smooth and indistinct 

NEAR  geometric, linear, blocky 
FAR  linear, geometric 

LI
N

E 

NEAR  horizontal to diagonal and rugged 
FAR  horizontal to diagonal,  straight to 
rounded to angular 

NEAR  horizontal, vertical, straight, 
curving, fan-shaped 
FAR  weak  

NEAR  curvilinear, straight, diagonal, 
bold 
FAR  horizontal, continuous to 
discontinuous 

C
O

LO
R

 NEAR  dark gray, gray, tan 
FAR  tan, dark brown, bluish gray 

NEAR  bright green, green, olive 
green, tan, 
FAR  gray green, bluish gray in 
distance 

NEAR  gray, dark gray, brown, white, 
reddish brown, tan 
FAR  white, reflective 

TE
X

- 
TU

R
E 

NEAR  smooth to rough 
FAR  medium, striated 

NEAR  spikey, granular, feathery 
FAR  smooth, uniform 

NEAR  smooth, medium 
FAR  striated, scattered 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A A few medium vertical  

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM    LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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STRUCTURES 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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 Form   X   X      X Evaluator’s Names 

Schelle Davis Date: 05/15/12 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 17, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 
The monopoles supporting the transmission line are most easily seen in this KOP where they are visible against the sky. Many of the 
poles are against a backdrop of distant mountains and are nearly invisible. The dark gray color of the poles blends well with the distant 
land forms. Where poles are visible, the vertical lines they create blend well with the numerous short vertical lines created by the 
saguaros. The area of moderate contrast between the monopoles and surrounding landscape is limited to a portion of the view; the 
complexity and scenic nature of the view absorbs most of the proposed transmission line with little effect to the scenic quality. As the 
viewer pans to the south and west the topography flattens out and the monopoles become skylined and more noticeable in the distance. 
In the evening when the lighting is different they may appear lighter in color and some poles may be more noticeable against the 
backdrop of the mountains, while poles that are skylined may be less noticeable. For the majority of the view the transmission line 
would be absorbed by the surrounding landscape, and where visible, would only weakly contrast. 

The area is designated VRM Class III. As viewed from KOP 12, the proposed transmission line infrastructure is noticeable, and portions 
may be more or less noticeable and attract attention under different lighting conditions. However, the project would not dominate the 
view, and therefore would meet VRM Class III objectives. 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 5, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 29 

   
GPS  N 33° 50’ 9.995” 
  W 112° 22’ 46.250” 

5. Location Sketch 

2. Key Observation Point  
 KOP 13 
 (Photopoint 121) 
 (LP 1 (single track OHV trail)) 
3. VRM Class 
  III 
SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Schelle Davis, Don Applegate 

1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  gently rolling to hilly to angular, 

triangular 
FAR  triangular, steep, jagged, flat, 
rounded 

NEAR  bold vertical, tall, rounded, fan-
shaped 
FAR  solid, simple, flat 

NEAR  rolling, flat 
FAR  tall, horizontal grouping 

LI
N

E 

NEAR  smooth, diagonal, undulating 
FAR  horizontal, angular, jagged 

NEAR  vertical, complex, indistinct 
FAR  horizontal 

NEAR  curving, undulating, broken 
FAR  vertical, horizontal 

C
O

LO
R

 NEAR  gray, tan, brown 
FAR  bluish-gray far mountains 

NEAR  olive, light green, dark green, 
yellow green, brown green 
FAR  dark green, grays, tan 
punctuated by darker greens 

NEAR  gray, tan 
FAR  white, gray, tan 

TE
X

- 
TU

R
E 

NEAR  rough, pebbly, smooth 
FAR  coarse, smooth 

NEAR  coarse, spikey, patchy-
clumped 
FAR  medium, dotted 

NEAR  smooth 
FAR  medium, scattered 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Medium vertical  

C
O

LO
R

 N/A N/A Dark gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

    Yes   No        

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 

EL
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EN
TS

 Form  X     X     X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X      X     X 

Color    X  X      X 

Texture    X   X     X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 5, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The addition of the transmission line in the view adds a series of strong vertical lines that strongly contrast with the horizontal lines that 
are predominant in the view. From the perspective of this KOP only one pole would break the skyline, and the poles do not appear 
larger than the surrounding landscape elements. While there are numerous saguaros in the view they are dwarfed by the size of the 
monopoles, and the repetition of the vertical lines and dark colors is subtle. The conductors are faintly visible along the nearest 
monopoles, adding very subtle horizontal lines. Panning to the left, the viewer would see the transmission line scaling the nearby low 
hills with the poles and conductors skylined. In the simulation photo the poles are backlit, resulting in them appearing dark and 
harmonizing with the darker colors in the landscape. Under different lighting conditions the color of the poles may appear light gray or 
white and contrast with the surrounding landscape. The construction of the proposed transmission line would remove vegetation and 
expose land. During the Operations and Maintenance phase, the ROW would be maintained clear of taller growing vegetation. From 
this KOP these changes would be visible as a narrow strip of bare ground or different vegetation color than surrounding vegetation, 
depending on the stage of revegetation. Overall contrast of the transmission line with the surrounding landscape would be strong. 

From KOP 13 the transmission line attracts attention, but it does not dominate the view, and therefore it would meet VRM Class III 
objectives.  

 
 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 18, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 35 

   
GPS  N 33° 48’ 52.65” 
  W 112° 20’ 43.81” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 14 
 (P-1, “1 thru 3,”) 
  

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, convex to concave, 

rounded to subangular 
FAR  rounded to pyramidal, symmetrical to 
asymmetrical 

NEAR  contrasting linear and rounded, 
tall to short, fan-shaped 
FAR  rounded, indistinct 

NEAR  (two-track dirt road in area not 
visible from this KOP) 
FAR  flat, indistinct 

LI
N

E 

NEAR  diagonal, curving 
FAR  horizontal to diagonal, smooth to 
jagged 

NEAR  bold and vertical, curving, 
complex 
FAR  indistinct 

NEAR  NA 
FAR  horizontal 

C
O

LO
R

 NEAR  reddish brown, reddish tan, gray 
FAR  dull, muted, reddish brown, gray 

NEAR  green, brown, olive, greenish 
white, tan 
FAR  dark green, indistinct 

NEAR  NA 
FAR  white 

TE
X

- 
TU

R
E 

NEAR  directional, striped 
FAR  smooth to course, indistinct 

NEAR  scattered, dotted 
FAR  medium to smooth 

NEAR  NA 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Short, thin, vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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BODY 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 

EL
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EN
TS

 Form   X    X     X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line   X    X     X 

Color   X    X     X 

Texture    X   X     X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 18, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 14 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 
 
 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 18, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T5N, R1W, Sec 14 

   
GPS  N 33° 46’ 20.54” 
  W 112° 20’ 25.07” 
 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 15 
 (P-2, ACC exhibit E-6, E-7, E-8) 
 (Vistancia) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat, domed  

FAR  rounded and moderate to angular 
and steep 

NEAR  linear, rounded, oval 
FAR  linear and rounded to indistinct 

NEAR  geometric, linear, rectangular 
FAR  none noticeable 

LI
N

E 

NEAR  horizontal, diagonal, subangular 
FAR  diagonal, smooth to rugged 

NEAR  vertical and sharp, curving and 
soft 
FAR  vertical, curving, indistinct 

NEAR  vertical, horizontal, smooth, 
parallel 
FAR  none noticeable 

C
O

LO
R

 NEAR  tan, dark brown, gray, reddish 
brown, reddish tan 
FAR  dark brown, reddish brown, reddish 
tan 

NEAR  green, dark green, tan 
FAR  dark green, monotone 

NEAR  brown, , reddish brown, light 
gray, dark gray, white 
FAR none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth to medium, discontinuous 
FAR  medium to course, discontinuous  

NEAR  random, scattered 
FAR  medium, patchy 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Tiny, thin, fine, vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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TS

 Form   X    X     X Evaluator’s Names 

Schelle Davis Date:  05/15/12 

 

Line   X     X    X 

Color    X    X    X 

Texture    X    X    X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 18, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 15 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 
 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 24, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1E, Sec 20 

   
GPS  N 33° 50’ 51.521” 
  W 112° 16’ 49.568” 
 

5. Location Sketch 

2. Key Observation Point  
KOP 16  
(Photopoint 103B) 

 Lake Pleasant Campground) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, flat to rounded,  

FAR  rolling, flat to rounded, pyramidal, 
jagged 

NEAR  linear, rounded, small to large 
FAR  linear, rounded, indistinct 

NEAR  NA 
FAR  linear, geometric 

LI
N

E 

NEAR  curving, horizontal to diagonal 
FAR  straight to curving, horizontal to 
diagonal, angular 

NEAR  vertical, soft 
FAR  indistinct 

NEAR  NA 
FAR  horizontal, vertical, parallel 

C
O

LO
R

 NEAR  reddish tan, gray, light gray, brown 
FAR  reddish tan, brown, bluish gray in far 
distance 

NEAR  brownish tan, green, light 
green, dark green 
FAR  green, bluish green, dark green, 
indistinct 

NEAR  NA 
FAR  metallic, dark gray, gray white 

TE
X

- 
TU

R
E 

NEAR  fine to medium 
FAR  smooth to medium, striated 

NEAR  spikey, feathery, patchy 
FAR  fine to medium 

NEAR  NA 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Short, thin, fine, vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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 Form   X    X     X Evaluator’s Names 

Schelle Davis Date: 05/15/12 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Jan. 24, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
 

The portion of the proposed project visible from KOP 16 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 

Additional Mitigating Measures (See item 3) 
 

Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1E, Sec 28 

   
GPS  33° 49’ 40.607” 
  112° 15’ 50.276” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 17a 
 (Photopoint 123) 
 (SR 74 by Waddell Canal) 

3. VRM Class 
  NA (non-BLM land) 
SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Schelle Davis, Don Applegate 

1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  undulating to flat transition 

FAR  rounded, rolling, domed, steep, 
inverted trapezoid 

NEAR  irregular and bold, patchy 
FAR  soft and indistinct 

NEAR  long, cylindrical, vertical, 
symmetrical, rectangular, linear 
FAR  vertical 

LI
N

E 

NEAR  curving, broken horizontal, 
diagonal, discontinuous 
FAR  rugged, diagonal, curvilinear and 
somewhat horizontal, flowing 

NEAR  vertical, irregular 
FAR  indistinct 

NEAR  vertical, broken, parallel, 
geometric 
FAR  curving, horizontal, geometric 

C
O

LO
R

 NEAR  light and dark tan, reddish tan, 
gray 
FAR  brown, dark gray, tan 

NEAR  green, olive, gray, tan, dark 
brown 
FAR  olive 

NEAR  brown, dark gray, white, yellow, 
metallic 
FAR metallic, white, brown, yellow 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth 

NEAR  random, medium, somewhat 
rough 
FAR  medium, stippled 

NEAR  smooth 
FAR  smooth 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Short, thin, fine, vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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Schelle Davis Date: 05/15/12 
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U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 17a would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 
 

Additional Mitigating Measures (See item 3) 
 
Lattice structures are recommended. The use of lattice structures would minimize visual impacts because the viewer would be looking 
through the lattice structure. Where the proposed transmission line would be in proximity to another existing line, the same type of 
support structure (monopole, lattice, or H-frame) would be used as is used in the existing transmission line, to the extent possible, in 
order to maintain architectural consistency. Where the proposed transmission line would cross lands other than BLM-administered 
public lands, the above are recommendations to minimize visual impacts from the transmission line; the final decision regarding design 
and infrastructure type would be between the landowner and APS. 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 25 

   
GPS  33° 50’ 6.569” 
  112° 19’ 14.522” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 17b 
 (Photopoint 130) 
 (SR 74 by distinctive butte) 

3. VRM Class 
  III 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  bold, steep to gentle, rolling 

FAR  rounded, somewhat triangular 
NEAR  linear, rounded, tall to short 
FAR  linear, rounded, indistinct 

NEAR  flat, linear, curving, short, 
geometric 
FAR  none noticeable 

LI
N

E 

NEAR  vertical, diagonal, horizontal 
FAR  diagonal, smooth 

NEAR  vertical, straight, curving, 
radiating 
FAR  indistinct 

NEAR  vertical, parallel, straight, 
curvilinear 
FAR  none noticeable 

C
O

LO
R

 NEAR  light tan, brown, light gray, reddish 
tan 
FAR  reddish brown, dark, indistinct 

NEAR  olive, dark green, light green, 
tan, light gray 
FAR  dark green, greenish gray 

NEAR  dark gray, reddish brown, 
white, yellow 
FAR none noticeable 

TE
X

- 
TU

R
E 

NEAR  stripped 
FAR  smooth 

NEAR  scattered, feathery, stripped 
FAR  fine to medium 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Medium to tall vertical, subtle to faint 
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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 Form X     X     X  Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X     X     X  

Color  X    X     X  

Texture   X   X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The addition of the transmission line in the view adds both strong vertical and horizontal lines through the center of the view and directly 
in front of the butte, which is the focus of the view. Numerous saguaros create short, dark vertical lines; however, the size and color of 
the poles are of such magnitude that they do not repeat the vertical lines in the landscape. The horizontal lines created by the 
conductors are subtle, but are in front of the undulating horizontal line at the skyline, and therefore contrast strongly. The poles appear 
cylindrical and uniform, moderately contrasting with the feathery to stippled appearance of the vegetation. The infrastructure interjects a 
sense of development moderately contrasting with the natural and scenic appearing landscape. Overall contrast of the transmission line 
with the surrounding landscape would be moderate. 

The area is designated VRM Class III. When the transmission line is located at the periphery of the ACC-certificated route and when the 
crossing is in the distance, topography and vegetation would limit views of the infrastructure and distance would reduce its prominence 
in the landscape; under these conditions the transmission line would not dominate the view, and the proposed Project would meet the 
VRM Class III objectives. As travelers in either direction on SR 74 approach the crossings, at some point the crossing becomes 
prominent and dominates the view until the traveler passes under the crossing and it is no longer visible. 

Approximately 0.30-mile either side of the crossing for a total of 0.60-mile of SR 74 the above criteria are present and the transmission 
line would dominate the view; VRM Class III objectives would not be met. The length of SR 74 within the linear KOP is 10 miles long; 
approximately 6 percent of the length of SR 74 within the linear KOP would not meet VRM Class III objectives due to the easternmost 
crossing. 

 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 27 

   
GPS  33° 50’ 8.861” 
  112° 20’ 33.680” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 17c 
 (Photopoint 17-C) 
 (SR 74 west of butte) 
  

3. VRM Class 
  III 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, rounded 

FAR  rounded to pyramidal 
NEAR  linear, rounded, tall to short 
FAR  rounded, indistinct 

NEAR linear, curving, parallel 
FAR  none noticeable 

LI
N

E 

NEAR  diagonal, smooth 
FAR  diagonal, curvilinear 

NEAR  vertical, straight, curving, 
irregular 
FAR  indistinct 

NEAR  vertical, short, parallel, 
curvilinear 
FAR  none noticeable 

C
O

LO
R

 NEAR  gray, tan, reddish tan 
FAR  reddish tan, dark and indistinct 

NEAR  reddish brown, light brown, 
olive, green, dark green, light tan 
FAR  blue-green, green-gray 

NEAR  dark gray, white, yellow, 
reddish brown 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  medium to smooth 

NEAR  scattered, stippled 
FAR  stippled, indistinct 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Medium to short, thin, fine vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 

EL
EM

EN
TS

 Form   X    X     X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line   X    X    X  

Color   X    X     X 

Texture    X    X    X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The addition of the transmission line in the view adds a series of vertical lines in the middle ground. Due to the distance between the 
KOP and the infrastructure the conductors are not visible and the poles appear as fine, light-colored lines against the landscape in the 
background. Under different lighting conditions the poles could appear lighter or darker, and be more or less noticeable. The vertical 
lines of the poles weakly contrast with the curvilinear horizontal lines in the landscape, and somewhat repeat the vertical lines created 
by the numerous saguaros. The distance between the KOP and the poles and the somewhat complex landscape allows the landscape 
to absorb the infrastructure. Overall contrast of the transmission line with the surrounding landscape would be weak. 

The poles visible in the landscape would be located on BLM-administered public lands within the transportation corridor north of SR 74. 
The area is designated VRM Class III. As viewed from KOP 17c, the proposed transmission line infrastructure is noticeable, and 
portions may be more or less noticeable and attract attention under different lighting conditions. However, the Project would not 
dominate the view, and therefore would meet VRM Class III objectives. 

 
 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 32 

   
GPS  33° 49’ 28.235” 
  112° 23’ 18.956 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 17d looking west and south 
 (Photopoint 108) 
  

3. VRM Class 
  N/A (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rounded, rolling, pyramidal 

FAR  flat, jagged 
NEAR  linear, rounded, tall to short 
FAR  linear, rounded, indistinct 

NEAR  linear, curving 
FAR  none noticeable 

LI
N

E 

NEAR  curvilinear, diagonal 
FAR  horizontal, diagonal 

NEAR  vertical, curvilinear 
FAR  indistinct 

NEAR  horizontal, short vertical, 
parallel, perpendicular 
FAR  none noticeable 

C
O

LO
R

 NEAR  reddish tan, gray, dark brown 
FAR  dark bluish gray 

NEAR  dark green, green, light green, 
yellow green, olive, reddish tan, brown 
FAR  dark green, bluish green, 
indistinct 

NEAR  dark gray, metallic, brown, 
reddish brown, white, yellow 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth, rough, directional 
FAR  smooth 

NEAR  feathery, stippled, scattered, 
striated 
FAR  stippled, uniform, smooth 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Tall, strong vertical and horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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TS

 Form X     X      X Evaluator’s Names 

Schelle Davis Date: 05/15/12 
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Texture   X   X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 17d would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 
 

Additional Mitigating Measures (See item 3) 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 26 

   
GPS  33° 49’ 46.253” 
  112° 25’ 57.890” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 18a 
 (Photopoint 132) 
 (Start of Hieroglyphics) 

3. VRM Class 
  III and N/A (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat, rolling, rounded 

FAR  triangular, rounded, trapezoidal 
NEAR  linear, rounded, tall to short 
FAR  rounded, indistinct 

NEAR  linear, curving 
FAR  none noticed 

LI
N

E 

NEAR  horizontal, diagonal 
FAR  diagonal, curvilinear 

NEAR  vertical, curvilinear 
FAR  rounded, indistinct 

NEAR  horizontal, vertical, parallel, 
curvilinear, straight, geometric 
FAR  none noticed 

C
O

LO
R

 NEAR  reddish tan 
FAR  dark brown, reddish tan, blue-gray 

NEAR  tan, yellowish tan, brown, olive, 
dark green, green, yellowish green, 
gray 
FAR  blue-green, blue-gray 

NEAR  dark and light gray, yellow, 
orange, blue, white, metallic, reddish 
brown 
FAR  none noticed 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  striated, smooth 

NEAR  feathery, scattered, stippled 
FAR  more uniform, smooth 

NEAR  smooth 
FAR  none noticed 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A N/A 

LI
N

E 

N/A N/A Short to medium vertical and subtle 
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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TS

 Form  X     X     X Evaluator’s Names 

Schelle Davis Date: 05/15/12 
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Texture   X    X     X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
Viewers from this KOP would see the transmission line infrastructure approaching SR 74 from the south, and then crossing to the north 
side of SR 74. The poles would be visible as a series of regularly spaced medium to strong vertical lines. The poles would intersect and 
weakly to moderately contrast with the irregular horizontal line at the skyline. The scenic nature of the landscape would help absorb the 
addition of the transmission line as viewed from this KOP, but the addition of the human development would moderately contrast with 
the surrounding natural environment. The appearance of the color of the poles would vary with the lighting conditions, but would weakly 
contrast either with the surrounding landscape or bright sky under any circumstance. Overall contrast of the transmission line with the 
surrounding landscape would be weak to moderate. 

A portion of the poles would be on BLM-administered public lands designated VRM Class III. The poles would be noticeable and may 
attract attention, but because of the distance between the KOP and the poles, the transmission line would not dominate the view, and 
would meet VRM Class III objectives as viewed from KOP 18a. 

 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 25 

   
GPS  33° 49’ 38.279” 
  112° 25’ 13.862” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 18-B 
 (Photopoint 109) 
 (Start of Hieroglyphics) 

3. VRM Class 
  III and N/A (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat, rolling, rounded 

FAR  triangular, rounded, trapezoidal 
NEAR  linear, rounded, tall to short 
FAR  rounded, indistinct 

NEAR  linear, curving 
FAR  none noticed 

LI
N

E 

NEAR  horizontal, diagonal 
FAR  diagonal, curvilinear 

NEAR  vertical, curvilinear 
FAR  rounded, indistinct 

NEAR  horizontal, vertical, parallel, 
curvilinear, straight, geometric 
FAR  none noticed 

C
O

LO
R

 NEAR  reddish tan, gray 
FAR  dark brown, reddish tan, blue-gray 

NEAR  tan, yellowish tan, brown, olive, 
dark green, green, yellowish green, 
gray, reddish brown 
FAR  blue-green, blue-gray 

NEAR  dark and light gray, yellow, 
white, metallic, reddish brown 
FAR  none noticed 

TE
X

- 
TU

R
E 

NEAR  fine to medium 
FAR  striated, fine to medium 

NEAR  feathery, diverging, scattered, 
stippled 
FAR  more uniform, smooth, stippled 

NEAR  smooth 
FAR  none noticed 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A N/A 

LI
N

E 

N/A N/A Tall to medium strong to subtle vertical 
and strong to subtle horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 

LAND/WATER 
BODY 

(1) 
VEGETATION 

(2) 
STRUCTURES 

(3) 

St
ro

ng
 

M
od

er
at

e 

W
ea

k 

N
on

e 

St
ro

ng
 

M
od

er
at

e 

W
ea

k 

N
on

e 

St
ro

ng
 

M
od

er
at

e 

W
ea

k 

N
on

e 

3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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 Form X     X      X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X     X     X  

Color  X    X      X 

Texture  X    X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 16, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The addition of the transmission line in the view adds strong vertical and horizontal lines at the crossing in the foreground, and a series 
of vertical lines that are less prominent to the north of SR 74. The poles in the foreground appear taller than the landscape in the 
background and contrast strongly with the undulating horizontal line at the skyline. The series of poles to the north of SR 74 are more 
distant, appear smaller, and somewhat repeat the vertical lines created by the numerous saguaros. The light color and smooth texture 
of the poles distinguish them from the surrounding darker and textured landscape. Overall contrast of the transmission line with the 
surrounding landscape would be strong. 

The area is designated VRM Class III. As travelers in either direction on SR 74 approach the crossing, at some point the crossing 
becomes prominent and dominates the view until the traveler passes under the crossing and it is no longer visible. The crossing would 
dominate the view approximately 0.40-mile either side of the crossing for a total of 0.80-mile of SR 74 where the criteria are present, 
and the VRM Class III objectives would not be met. The length of SR 74 within the linear KOP is 10 miles long; approximately 8 percent 
of the length of SR 74 within the linear KOP would not meet VRM Class III objectives due to the westernmost crossing. 

 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 28 

   
GPS  33° 49’ 31.835” 
  112° 22’ 27.884” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 18c 
 (Photopoint 136) 
 (near summit) 

3. VRM Class 
  III  
SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Schelle Davis, Don Applegate 

1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, rounded, steep 

FAR  flat, triangular, rounded, domed 
NEAR  jagged, contrasting, complex 
FAR  indistinct 

NEAR  cylindrical, linear, curvilinear 
FAR  none noticeable 

LI
N

E 

NEAR  curving, undulating, diagonal 
FAR  horizontal, diagonal, curvilinear 

NEAR  vertical, indistinct 
FAR  indistinct 

NEAR  vertical, horizontal, parallel 
FAR  none noticeable 

C
O

LO
R

 NEAR  reddish tan, reddish brown, 
medium brown, gray 
FAR  blue-gray, tan, dark 

NEAR  browns, yellow-green, grays, 
mauve, olive, tan 
FAR  greenish brown 

NEAR  metallic, dark gray, tan, reddish 
brown, green, white, yellow 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  lumpy, smooth 
FAR  smooth, striated 

NEAR  patchy, feathery, rough, 
stippled 
FAR  smooth 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Tiny, thin, vertical 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A N/A 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
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FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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TS

 Form    X    X    X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line    X    X    X 

Color    X    X    X 

Texture    X    X    X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Dec. 6, 2011 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The simulated view from KOP 18c looks at the transmission line north of SR 74 as viewed by eastbound travelers. The transmission line 
is visible in the view from this KOP, but it is not noticeable and nearly impossible to locate in the photo simulation. Topography blocks 
foreground to middle ground views of the transmission line; the structures appear in the background as very small, fine light colored 
vertical lines that repeat the delineators in the foreground, and are thus difficult to locate. Contrast between the transmission line and 
the surrounding landscape would be unnoticeable, and therefore would meet VRM Class III objectives. 

 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 

The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 20, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 27 

   
GPS  33° 50’ 1.193” 
  112° 21’ 27.248 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 18d East 
 (Photopoint 107 East) 
 (Descending from high point on SR 74) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  rolling, rounded to flat 

FAR  rounded to angular, distinct, steep to 
moderate 

NEAR  linear, rounded, tall to short 
FAR  linear, rounded 

NEAR  linear, flat, curving 
FAR  none noticeable 

LI
N

E 

NEAR  diagonal to horizontal 
FAR  diagonal, curving 

NEAR  vertical, diverging, curvilinear 
FAR  vertical, curvilinear 

NEAR  short vertical, parallel, 
geometric, perpendicular 
FAR  none noticeable 

C
O

LO
R

 NEAR  gray, tan 
FAR  dark, brown, bluish gray 

NEAR  dark green, green, olive, 
brown, reddish tan, gray 
FAR  dark green, indistinct 

NEAR  dark gray, white, yellow, brown, 
reddish brown, metallic 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth to rough 

NEAR  feathery, stippled, scattered 
FAR  stippled, smooth 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A N/A 

LI
N

E 

N/A N/A Medium vertical and subtle horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 
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TS

 Form  X     X     X Evaluator’s Names  

Schelle Davis     Date: 05/15/12 

 

Line  X     X    X  

Color  X     X     X 

Texture   X   X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 20, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 18d would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 
 

Additional Mitigating Measures (See item 3) 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 20, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R2W, Sec 25 

   
GPS  33° 49’ 39.185” 
  112° 25’ 15.578” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 19 
 (Photopoint 110) 
 (SR 74 and Quintero) 

3. VRM Class 
  NA (non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to rolling, rounded 

FAR  triangular, rounded to angular, flat 
NEAR  tall to short, rounded, linear 
FAR  indistinct 

NEAR  linear, flat, short 
FAR  none noticeable 

LI
N

E 

NEAR  horizontal, diagonal, curvilinear 
FAR  horizontal, diagonal, jagged 

NEAR  vertical, curvilinear, diverging 
FAR  indistinct 

NEAR  geometric, vertical, horizontal, 
parallel, perpendicular   
FAR  none noticeable 

C
O

LO
R

 NEAR  gray, tan 
FAR  bluish gray 

NEAR  green, dark green, olive, tan, 
brown, gray 
FAR  dark green, indistinct 

NEAR  metallic, dark gray, white, 
green, reddish brown, yellow 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth 

NEAR  feathery, stippled, clumped 
FAR  smooth 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Tall strong vertical and subtle  
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No       N/A 

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 

EL
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EN
TS

 Form   X   X     X  Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line  X    X    X   

Color    X   X     X 

Texture   X   X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 20, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 19 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 
 

Additional Mitigating Measures (See item 3) 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 20, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T6N, R1W, Sec 25 

   
GPS  N 33° 50’ 5.423” 
  W 112° 18’ 55.664” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 20 
 (Photopoint 124) 
 (Castle Hot Springs R. and SR 74) 

3. VRM Class 
  III  

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  angular 

FAR  gently rolling, flat 
NEAR  tall to short, linear, rounded 
FAR  indistinct 

NEAR  flat, linear, short 
FAR  none noticeable 

LI
N

E 

NEAR  diagonal 
FAR  horizontal, diagonal, flowing 

NEAR  vertical, curvilinear, angular 
FAR  indistinct 

NEAR  parallel, perpendicular, 
geometric, vertical, horizontal, 
diagonal 
FAR  none noticeable 

C
O

LO
R

 NEAR  tan, gray 
FAR  dark 

NEAR  dark green, green, brown, 
gray, tan 
FAR  dark 

NEAR  dark gray, metallic, white, 
reddish brown, yellow, green, brown, 
flashing red 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth 

NEAR  feathery, stippled, scattered 
FAR  medium to fine 

NEAR  smooth 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Tall strong vertical and strong  
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 

   Yes   No        

 (Explain on reverse side) 
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3. Additional mitigating measures 
recommended? 

   Yes   No 

 (Explain on reverse side) 

EL
EM

EN
TS

 Form X     X      X Evaluator’s Names 

Schelle Davis Date: 05/15/12 

 

Line X      X  X    

Color    X    X    X 

Texture  X    X      X 



U.S. GOVERNMENT PRINTING OFFICE: 1985-461-988/33094 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B Feb. 20, 2012 Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION D. (Continued) 

Comments from item 2. 
The addition of the transmission line in the view adds a pole and conductors in the foreground, just behind a low hill adjacent to SR 74, 
with poles and conductors going into the distance looking either direction (east or west). The pole somewhat repeats the vertical line of 
the saguaros in the landscape; however the pole is much larger, regular shaped, smooth, and differs in color, resulting in a strong 
contrast. The pole contrasts moderately with the undulating horizontal line at the skyline. The horizontal lines created by the conductors 
repeat the strong horizontal line created by the road and guard rail, and the undulating line at the skyline to a limited extent. The color of 
the pole blends to a limited extent with some of the colors seen in the vegetation, but its smooth texture would moderately contrast with 
the variety of textures in the landscape. Overall contrast of the transmission line with the surrounding landscape would be moderate to 
strong. 

The area is designated VRM Class III. Travelers on Castle Hot Springs Road approaching this intersection would be slowing and 
coming to a stop. Because the transmission line would be in the center of the field of view, its proximity to other landscape features 
make it appear larger than its surroundings, and because travelers would come to a stop looking straight ahead, the transmission line 
would dominate the view from KOP 20 and would not meet VRM Class III. However, this situation would only last as long as the vehicle 
is stopped at the intersection (a few seconds or up to a couple of minutes while waiting for traffic to clear), until the traveler turns east or 
west on SR 74.  
 
 

Additional Mitigating Measures (See item 3) 
 
After detailed engineering of structure locations is prepared, APS would work with the BLM to microsite individual structures to minimize 
visual impacts from the portion of the Project located on BLM-administered public lands. Micrositing would result in reduction in impacts 
to views of travelers on SR 74 and would be expected to reduce major impacts to some specific viewpoints within the linear KOP. 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 

 



Form 8400-04 
(September 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 
 

VISUAL CONTRAST RATING WORKSHEET 
 

Date  
Section A & B  April 6, 2012    Section C & D 
District   
  Phoenix 
Resource Area  
  Hassayampa 
Activity (program) 
  Utility Right-of-Way 

SECTION A. PROJECT INFORMATION 
1. Project Name  
 APS Sun Valley to Morgan Transmission Line EIS 

4. Location 
 
TRS  T5N, R3W, Sec 1 

   
GPS  N 33°48’36.35” 
  W 112°31’16.94” 
 

5. Location Sketch 

2. Key Observation Point  
 KOP 21 
 (Caravaccio Lane & 213th Drive) 

3. VRM Class 
  N/A (Non-BLM land) 

SECTION B.  CHARACTERISTIC LANDSCAPE DESCRIPTION  Evaluated by Dave Konopka, Dave Lawrence 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 NEAR  flat to gently rolling 

FAR  jagged to rounded, pyramidal 
NEAR  linear, rounded 
FAR  indistinct 

NEAR  bold, cubic, linear, flat, 
rectangular, sequential 
FAR  none noticeable 

LI
N

E 

NEAR  horizontal 
FAR  diagonal, angular, smooth 

NEAR  vertical, circular 
FAR  indistinct 

NEAR  horizontal, vertical, diagonal, 
hard, parallel 
FAR  none noticeable 

C
O

LO
R

 NEAR  tan, reddish brown, gray 
FAR  tan, brown, dark red, gray 

NEAR  green, yellow, brown, blue-
green, gray 
FAR  dark green 

NEAR  dark red, brown, white, tan 
FAR  none noticeable 

TE
X

- 
TU

R
E 

NEAR  smooth 
FAR  smooth, rough 

NEAR  ordered, stippled, clumped / 
grouped in residential yards. Random, 
dense, course beyond yards 
FAR  stippled, indistinct 

NEAR  smooth surfaces, ordered 
FAR  none noticeable 

SECTION C.  PROPOSED ACTIVITY DESCRIPTION 
1.  LAND/WATER 2.  VEGETATION 3.  STRUCTURES 

FO
R

M
 N/A N/A Appears flat 

LI
N

E 

N/A N/A Medium to tall subtle vertical and  
horizontal 

C
O

LO
R

 N/A N/A Gray 

TE
X

- 
TU

R
E 

N/A N/A Smooth 

SECTION D.  CONTRAST RATING   SHORT TERM   LONG TERM 
1. 
 
 

DEGREE 
OF 

CONTRAST 

FEATURES 2. Does project design meet visual resource 
management objectives? 
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SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 21 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 
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SECTION D. (Continued) 

Comments from item 2. 
The portion of the proposed project visible from KOP 22 would not be on BLM-administered public lands, therefore determination of 
compliance with VRM class objectives is not applicable. 

 
 

Additional Mitigating Measures (See item 3) 
 
The surface of the monopoles would be treated to achieve a color similar to shadow gray or shale green on the BLM Standard Color 
Chart to blend with the surrounding landscape as viewed from a distance. 
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Appendix 4B 
Past, Present, and Reasonably Foreseeable Projects, 

Developments, Disturbances, and Activities 
PROJECT, 

DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

 Unincorporated 
Maricopa County 

Community 
Development 

Planned development includes: Coyote Trails , 
Asante West, Broadstone Ranch, Warrick 
Properties, Roesner Ranch, Lake Pleasant, Grande 
Oasis, Peak View Estates Unit 2 and 3, Trail of 
Light, Walden Ranch, Rancho Maria, and Lake 
Pleasant Vistas. 

  Future  

City of Peoria Peoria, Maricopa 
County 

Community 
Development 

Future large-scale master-planned projects are in 
various stages of design.  One of these projects, 
West Wing Mountain, includes the dedication of 
hillside areas for public open space. Planned 
development includes Saddleback Heights, 
Quintero, Vistancia, Marisol Ranch, Estates at 
Lakeside, and Lake Pleasant Heights.  Other 
developments include commercial projects such 
as Lake Pleasant Pavilions, Mountainside 
Crossing, Happy Valley Town Center, and the 
Peoria Regional Hospital. 

  
Past, 
Present, 
Future 

City of 
Peoria 
2010 

City of Surprise Surprise, 
Maricopa County 

Community 
Development 

City of 115,000 people was just one square mile 
of farmland back in 1938 when Flora Mae Statler 
founded it.  Planned development includes Grand 
Vista (see Housing Development). 

23,370 acres 
of residential 
zoning; 243 
acres for 
future 
commercial 
development 

 
Past, 
Present, 
Future  
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Town of Buckeye Buckeye, 
Maricopa County 

Community 
Development 

As of the census of 2010, there were 50,876 
people residing in the town. As of the census of 
2000, there were 2,158 households, and 1,624 
families residing in the town. The population 
density was 44.8 people per square mile. There 
were 2,344 housing units at an average density of 
16.1 per square mile.  There are currently nearly 
30 master planned communities planned for 
Buckeye. Such master planned communities 
under development in which homes are occupied 
include Sundance, Verrado, Westpark, Tartesso 
and Festival Ranch.  Other unbuilt planned 
communities within Buckeye include Douglas 
Ranch (planned for nearly 300,000 inhabitants), 
Grand Vista, Sun Valley Villages, Spurlock 
Ranch, Trillium, Elianto, Westwind, Silver Rock, 
Sienna Hills, Henry Park, Southwest Ranch and 
Montierre.  Sundance Towne Center, a shopping 
center developed by Vestar Development in the 
Sundance community, opened in 2007. 

2,175 acres 
of future 
development 

 
Past, 
Present, 
Future 

 

69kV Line Maricopa County Energy 

Two 69kV transmission lines are present within 
the study area, primarily in developed and rural-
residential areas along portions of U.S. 60 (Grand 
Avenue) and parallel to the Sun Valley Parkway. 

40 foot 
ROW  Existing  
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Cotton Center 
Solar Plant Gila Bend, AZ Energy 

The solar plant sits on former agricultural land in 
Gila Bend’s Solar Overlay Zone. The Zone is a 
designated geographic area that allows the 
permitting process for photovoltaic projects to be 
fast tracked. The plant’s 75,168 photovoltaic 
panels will be placed in 522 rows and follow the 
sun across the sky using a single-axis tracking 
system. The energy produced will connect to the 
electric grid through a 12kV line at the Cotton 
Center Substation  located only 1/2 mile north of 
the project. 

145 acres SocioEc 
only Existing 

APS 
website 
and 
www.pv-
tech.org/p
rojectfocu
s/cotton_c
enter_ariz
ona  

Glendale Energy 
Power Plant City of Glendale Energy 

The Glendale Energy Power Plant came online in 
2010; it is the first energy from biogas plant for 
APS.  The decomposition of organic materials at 
landfills creates a highly-flammable gas 
consisting mainly of methane. Instead of simply 
burning the gas for safety reasons the Glendale 
Energy Power Plant uses the biogas as fuel for 
two large combustible engines, similar to 
automobile engines. However, at the power plant, 
the engines are much larger and instead of turning 
wheels, the engine turns a shaft connected to a 
generator that produces electricity.  Landfill gas is 
one of the few renewable energy sources that is 
not intermittent, giving it the ability to produce 
electricity 24 hours a day. 

 SocioEc, 
Air  Existing APS 

website 

Humbug 
Substation  

near SR 74 and 
99th Avenue Energy Distribution substation with 69kV and 12kV 

facilities. 0.55 acres All Existing  

Lakeside 
Substation  

north of Cloud 
Road along New 
River Road  

Energy Distribution substation with 69kV and 12kV 
facilities. 

Approx. 1.4 
acres 
developed 

All Existing  
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Luke Air Force 
Base Solar Project 

Glendale, AZ, 
north of Phoenix Energy 

The plant will use 52,000 high-efficiency 
SunPower solar panels. A single-axis tracking 
system will allow the panels  to follow the sun 
across the sky, capturing 25 percent more energy 
than if the panels were stationary. The plant’s 14-
megawatt capacity is equivalent to the energy 
needs of 3,500 Arizona homes or 50 percent of 
the Base’s energy needs.  14 megawatts.  
Commercial operation is expected in 2012/2013.  
Cultural excavations currently underway. 

101 acres 
Air 
Resources, 
SocioEc 

Future 

APS 
website; 
ww.bloom
berg.com 

Mead to Eastwing 
500 kV 
Transmission 
Line (WAPA) 

Maricopa County Energy 

A single 500 kV line originates from the 
southwest and extends east along the southern 
portion of the study area to the Westwing 
Substation.  Western Area Power Administration. 

200 foot 
ROW  Existing  

Morgan 
Substation 

30 miles 
northwest of 
Phoenix; west of 
New River Road 
along Cloud Road 

Energy 
Regional Extra High Voltage substation 
containing both 500kV and 230kV facilities 
operated by APS 

75 acre site 
(59 acres 
developed) 

 Existing  

Morristown 
Substation  

Southeast of 
Morristown, near 
251st 29 Avenue 
and U.S. 
60/Grand Avenue  

Energy Distribution substation with 69kV and 12kV 
facilities. 1.4 acres 

SocioEc, 
Air, 
Golden 
Eagles, 
Visual 

Existing  

Navajo to 
Westwing 500kV 
Lines (APS) 

Maricopa County Energy 

Two 500kV transmission lines originate to the 
north of the study area and cross the eastern 
portion, extending south and passing the Morgan 
and Raceway substations before terminating at the 
Westwing Substation. 

330 foot 
ROW  Existing  
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

New Waddell to 
Westwing 230kV 
Line  (WAPA) 

Maricopa County Energy 

One 230kV transmission line originates at the 
Humbug substation near Lake Pleasant and 
continues south, passing Morgan and Raceway 
substations before terminating at the Westwing 
Substation.  Western Area Power Administration. 

150 foot 
ROW  Existing  

Oberlin 
Substation  

near Patton Road 
and 243rd 28 
Avenue  

Energy Temporary Sub-Transmission substation with 
69kV and 12kV facilities. 2.2 acres  Existing  

Palo Verde 
Nuclear  
Generating 
Station 

About 55 miles 
west of downtown 
Phoenix 

Energy 

The Palo Verde Nuclear Generating Station has 
been the largest power producer of any kind in the 
United States since 1992. Its three units are 
capable of generating more than 4,000 megawatts 
of electricity. Because of its desert location, Palo 
Verde is the only nuclear plant in the United 
States that does not sit on a large body of water. 
Instead, it uses treated effluent from several area 
municipalities to meet its cooling water needs, 
recycling approximately 20 billion gallons of 
wastewater each year.  Palo Verde, which has an 
economic impact of approximately $1.8 billion 
annually and is the largest single commercial 
taxpayer in Arizona, is operated by APS and is 
owned by a consortium of seven utilities in the 
Southwest. APS owns 29.1 percent of the plant. 

 SocioEc Existing APS 
website 

Palo Verde to 
Westwing 500 kV 
Transmission 
Lines (SRP) 

 Energy 
Two 500 kV lines originate to the south of the 
study area and then extend east, parallel to the 
Western line, to the Westwing Substation. 

330 foot 
ROW  Existing  



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4B-6 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
 
 

PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Paloma Solar 
Project Gila Bend Energy 

The 17 megawatt Paloma Solar Plant sits on land 
that was formerly an alfalfa farm.  The land is 
within the town of Gila Bend’s Solar Field 
Overlay Zone. The plant will use 275,000 thin-
film photovoltaic panels mounted on fixed-tilt 
steel frames. This marks the first time APS is 
using thin-film technology for one of its solar 
plants.  Energy will go on the grid at the Cotton 
Center substation located 1.5 miles north of the 
power plant. Construction completed November 
2011.  

 SocioEc Existing APS 
website 

Raceway 
Substation 

near SR 74 and 
99th 24 Avenue Energy High Voltage substation containing 230kV, and 

69kV facilities. 

10 acre site 
(7 acres 
developed) 

All Existing  

Redhawk Power 
Station 

Located near the 
Palo Verde 
Nuclear 
Generating 
Station west of 
Phoenix 

Energy 

The Redhawk® Power Station, which began 
operating in mid-2002, is comprised of two 
identical 530-megawatt natural gas-fueled 
combined-cycle units. The plant is owned and 
operated by APS.  The station employs treated 
effluent purchased from Palo Verde to meet its 
cooling needs. Redhawk also is a zero liquid 
discharge site, meaning that the cooling water is 
continually reclaimed and reused and no water is 
released to the environment. 

 SocioEc Existing APS 
website 
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Solana Generating 
Station Gila Bend Energy 

This solar generating station will generate 250 
megawatts.  It will cover 3 square miles and 
contain 2,700 parabolic trough collectors. Located 
on what is currently agricultural land, the power 
plant will use 75% less water than the current use 
of the property. Solana will use Concentrating 
Solar Power (CSP) technology with thermal 
energy storage. CSP technology uses heat from 
the sun to generate electricity; parabolic mirrors 
will focus the sun’s heat on a heat transfer fluid. 
The fluid could reach temperatures as high as 735 
degrees Fahrenheit. To produce electricity, the hot 
fluid transfers its heat energy to water, creating 
steam. The steam is then used to run conventional 
steam turbines. Large thermos-like buildings 
containing molten salt will be located next to the 
steam boilers. At select times, instead of 
immediately creating steam, the heat transfer fluid 
will heat the molten salt. Then, if electricity is 
needed when the sun is not shining, the fluid can 
be heated by running it through the hot salt 
instead of through the mirrors. Using this process, 
electricity can be made from heat energy that was 
created up to six hours earlier.  Permitting began 
in 2008 and has a tentative operation date in 2013 

3 square 
miles 
1,900 acres 

SocioEc Future APS 
website 

Sonoran 
Generating 
Station  

South of Buckeye Energy 300 MW photovoltaic solar power plant 4,000 acres SocioEc, 
Air Future Wikipedia 
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Star Solar Project Tempe and other 
areas Energy 

STAR opened in 1985; other small solar facilities 
built between 1997 and 2006.  The STAR Center 
is both a laboratory and power plant. Here 
Arizona Public Service works with manufacturers, 
universities and government labs in finding 
technological advancements in converting solar 
energy into electricity. The 33-acre park is one of 
the most advanced solar testing sites in the world. 
The many solar technologies at the site include 
single-axis tracking photovoltaic systems; high 
concentration photovoltaic solar systems and 
tilted tracker photovoltaic systems. In 2009, 
STAR became the outdoor testing location for 
TUV Rheinland PTL, the internationally 
recognized solar equipment testing and 
certification organization. 

33 acres 
SocioEc,  
Air 
Resources 

Future APS 
w.ebsite 

Sun Valley 
Substation 

northwest of Sun 
Valley Parkway Energy 

Approved Extra High Voltage substation. Will 
have both 500kV and 230kV facilities. Scheduled 
to be in service by 2015. 

99 acre site 
(57 acres to 
be developed 
for phase I) 

All Future  

Sun Valley to 
Trilby Wash to 
Palm Valley 
Double-circuit 
230kV Line 
(APS) 

Maricopa County Energy 

A 230kV transmission line is approved but not yet 
constructed and will travel east-west between the 
future Sun Valley Substation and the future Trilby 
Wash Substation, parallel to the existing east-west 
running 500kV transmission lines generally to the 
south of the study area.  Previously known as 
West Valley North.  Also, as Sun Valley to TS1 
and Palm Valley to TS 2 to TS1. 

ROW 
between 
100-150 feet 

All Future  



 
APS Sun Valley to Morgan 500/230kV Transmission Line Project 4B-9 
Draft Environmental Impact Statement and  
Draft Resource Management Plan Amendment  October 2012 
 
 

PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Sundance 
Generating 
Station 

Coolidge, 
southeast of 
Phoenix 

Energy 

The Sundance Generating Station in Coolidge, 
Arizona, is the newest member of the APS fleet. 
APS purchased the 450-megawatt station in the 
Spring of 2005. The simple-cycle, natural gas-
fueled station consists of 10 quick-start 
combustion turbines. 

 
SocioEc, 
Air 
Resources 

Existing APS 
website 

Trilby Wash 
Substation 

North of Deer 
Valley Road near 
203rd Avenue 

Energy 
Approved High Voltage substation. Will have 
230kV and 69kV facilities. Scheduled to be in 
service by 2015. 

Approx. 20 
acres  Future  

West Phoenix 
Power Plant  

Located in 
southwest 
Phoenix 

Energy 

West Phoenix is a natural gas-fueled Power Plant 
has seven generating units - two combustion 
turbine units and five units that employ 
combined-cycle technology. Operated and owned 
by APS, West Phoenix generates about 1,000 
megawatts of electricity. 

 
SocioEc, 
Air 
Resources 

Existing APS 
website 

Westwing 
Substation 

North of Sun City 
West, near Hwy 
303 

Energy 

Regional Extra High Voltage substation 
containing facilities at 500kV, 345kV, 230kV, 
69kV and 12kV. This facility is operated by APS 
with participation from SRP, Western, and TEP. 

Approx. 136 
Acres 
developed 

SocioEc, 
 Air, 
Golden 
Eagle 

Existing  

Castle Hot 
Springs 
Management Unit 
Travel Mgmt and 
Recreation 
Activity Plan / EA 

North side of SR 
74 

Environmental 
Assessment 

This plan would designate routes and guide 
recreation management on BLM administered 
lands north of SR 74.   

 N/A  All Future 

BLM, 
Phoenix 
District 
Office 
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Grazing Term 
Permit Renewals 

BLM and State 
lands Grazing 

Currently term permits are being issued and are 
anticipated to continue to be issued in accordance 
with Title 43 CFR 4130.2(a), “Grazing permits or 
leases shall be issued to qualified applicants to 
authorize use on the public lands and other lands 
under the administration of the Bureau of Land 
Management that are designated as available for 
livestock grazing through land use plans.” These 
permit renewals are based on a determination of 
achievement of the Standards and Guidelines for 
grazing.  Based on this determination changes 
may or may not be made to these permits. 

39,802 acres 
of BLM land 
and 85,308 
acres of 
State Trust 
land 

All 
Past, 
Present, 
Future 

BLM 

Alta Vista Estates  

City of Surprise, 
Southeast of 
Westwing 
substation 

Housing 
Development   SocioEc, 

Air 

Past, 
Present, 
Future 

 

Broadstone Ranch  City of Surprise Housing 
Development See Village 6  SocioEc, 

Air Future  

Festival Ranch  Town of Buckeye Housing 
Development 

Sun City Festival is located on 3,300 acres in 
north Buckeye, about 45 miles northwest of 
Phoenix, Arizona. Sun City Festival is part of the 
Lyle Anderson Festival Ranch master-planned 
community, which sits on 10,000 acres. The Sun 
City Festival Marketplace, a shopping complex 
which includes a grocery store, is located at the 
entrance to Sun City Festival. 

10,000 acres All Present, 
Future  

Grand Oasis 
Estates City of Surprise Housing 

Development See Village 6  SocioEc, 
Air Future  

Grand Vista  
City of Surprise 
but near 
Wittmann 

Housing 
Development 

Planned community of 16,500 homes slated for 
the former DaimlerChrysler proving grounds in 
north Surprise; development expected to start by 
2010.  The open space plan includes about 756 ac. 

5,500 acres All Future  
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PROJECT, 
DEVELOPMENT, 
DISTURBANCE, 
OR ACTIVITY 

LOCATION 
(COUNTY, T/R 

SECTION, ETC.) 

PROJECT 
TYPE BRIEF DESCRIPTION  

ACREAGES 
OR OTHER 
QUANTITY 

WITHIN 
CIA STATUS SOURCE 

Patton Place 
Estates  

West-southwest 
Wittman; on north 
side of Patton 
Road, between 
Lone Mtn and 
Patton roads 

Housing 
Development Planned community in Wittmann, Arizona.  All Past, 

Present  

Quintero Multiple 

Hieroglyphic 
Mtns, 16752 West 
State Route 74, 
Peoria 

Housing 
Development 

Housing development and golf course.  Vacation 
lodging with golf course and adjacent hiking, 
biking & walking trails nearby 

 All 
Past, 
Present, 
Future 

 

Rancho Cabrillo  City of Surprise Housing 
Development 

Rancho Cabrillo is a typical residential 
development with densities in the 3-5 du/acre 
range. The Low Density Residential land use 
category is very appropriate for this area and will 
support the type of 
Development. 

 SocioEc, 
Air 

Present, 
Future  

Rancho Maria Wittmann Housing 
Development Planned community of 383 housing units. 129 acres All Future  

Saddleback 
Heights 

Adjacent to Hwy 
74, west of and 
surrounding 
Peoria 

Housing 
Development 

Master planned community in Peoria, Arizona.  
This enclave-style development will feature two 
golf courses, a variety of neighborhood parks, 
offices and an extensive trail and bike system. 

5,200 acres All 
Past, 
Present, 
Future 
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Village 6 
Maricopa County, 
Part of Surprise, 
Arizona 

Housing 
Development 

Village 6 is located in the western region of the 
Surprise planning area. All of Village 6 is 
currently located within unincorporated Maricopa 
County. With a population of 2,337 in an area of 
43 sq. miles, this area maintains a rural lifestyle 
with equestrian properties. The community of 
Wittmann is located in Village 6. Several master 
planned communities are in various stages of 
development including Broadstone Ranch, Grand 
Oasis, Rancho Maria, Walden Ranch, Trail of 
Light, Peak View Estates, Asante West, and 
Patton Estates. Major streets include US-60, 
Patton Road, Jomax Road. Very little 
infrastructure exists in Village 6. 

 SocioEc, 
Air 

Past, 
Present, 
Future 

 

Vistancia (aka 
Entrada) – Shea 
Homes (includes 
Trilogy and 
Blackstone 
developments) 

South of Peoria Housing 
Development 

An all-encompassing community complete with 
schools, shopping, and recreation. In addition to 
the age-restricted Trilogy neighborhood, 
Vistancia is comprised of the family-friendly 
Vistancia Village and exclusive Blackstone 
Country Club. Situated north of the 303 transit 
corridor, residents find the perfect blend of new 
construction amenities and uncongested roadways 
combined with easy access to area attractions. 
Amenities include an aquatic park, golf set within 
tall native grasses, the Discovery Trail, top-rated 
schools plus great shopping, dining and 
entertainment.  Trilogy at Vistancia in Peoria is an 
age-restricted active adult enclave in the award 
winning Vistancia master planned community. It 
caters to buyers with refined tastes for upscale 
active living in a luxurious resort-style setting.  

7,100 acres 

SocioEc, 
Air, 
Visual, 
Golden 
Eagle 

Past, 
Present, 
Future 
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White Peak Ranch 
Project 

Northwest corner 
of Dysart Road 
and Dixileta 
Drive, 
Peoria 

Housing 
Development 

Proposed 189 unit detached single-family 
residential community that includes open spaces 
and natural open spaces within a context of a 
common design theme. 

60 acres SocioEc, 
Air Future 

Vistas at 
White 
Peak 2004 

Arizona Proving 
Grounds 

Wittman, 
Southeast of Luke 
AFB Auxillary 
Field #1 

Industrial 

Vehicle testing grounds.  Originally a Volvo 
facility created in 1985; in 2009 became a Ford 
facility and renamed.  Offers complete services 
for testing vehicles to outside companies. 

1,498 acres Air, 
SocioEc 

Past, 
Present, 
Future 

Wikipedia 

Chrysler Proving 
Grounds City of Surprise Industrial 

Vehicle testing grounds with city traffic course, 
corrosion-preparation facility, and sun exposure 
test area for vehicles and components.  This 
property has been sold to home 
builders/developers. 

5,555 acres All Past Wikipedia 

Misc. Rights-of-
Way Maricopa County Lands 

There are numerous rights of way located 
throughout the study area.  Near the western 
portion of the study area, there are numerous 
rights of way granted for transmission lines and 
access roads. Reclamation has multiple rights of 
way for transmission lines and access roads for 
the CAP. There are also numerous roads, 
pipelines, and telecommunication lines in the 
study area.  Near the northern portion of the study 
area, along SR 74, the Arizona State Highway 
Department, along with local municipalities, 
currently have many leases for roads and 
highways. There are also numerous pipeline, 
telecommunication, and transmission lines located 
within the study area which each have associated 
rights of way. The Quintero Golf and Country 
Club also lease easements for utilities servicing 
their facilities (BLM LR2000). 

  
Past, 
Present, 
Future 

Lands 
Tech Rpt 
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Luke Air Force 
Base 

Maricopa County, 
T4N R3W Military 

Luke Air Force Base is the largest and only 
active-duty F-16 Fighting Falcon training base in 
the world with more than 200 F-16s assigned. The 
host command at Luke is the 56th Fighter Wing 
(56 FW), under Air Education and Training 
Command's 19th Air Force. 

 

SocioEc, 
Air, 
Transporta-
tion 

Past, 
Present, 
Future 

 

Sand and Gravel 
Operations Maricopa County Mining 

Stone, sand, and gravel mining operations 
generally occur along the Hassayampa River in 
the Sun Valley area and along the Agua Fria 
River. 

 SocioEc, 
Air 

Past, 
Present, 
Future 

Geology 
Tech Rpt 

GEM #1 T6N R1W 
Section 30 Minerals Active mining claim held by Eileen June Molnar.  

Serial Number AMC355774.  All Present  BLM 

GEM #2 T6N R1W 
Section 30 Minerals Active mining claim held by Eileen June Molnar.  

Serial Number AMC355775.  All Present  BLM 

M.R.S. #1 T6N R1W 
Section 30 Minerals Active mining claim held by George E. Molnar.  

Serial Number AMC355777.  All Present  BLM 

M.R.S. #2 T6N R1W 
Section 30 Minerals Active mining claim held by George E. Molnar.  

Serial Number AMC355778.  All Present  BLM 

M.R.S. #3 T6N R1W 
Section 30 Minerals Active mining claim held by George E. Molnar.  

Serial Number AMC355779.  All Present  BLM 

M.R.S. #4 T6N R1W 
Section 30 Minerals Active mining claim held by George E. Molnar.  

Serial Number AMC355780.  All Present  BLM 

M.R.S. #6 T6N R1W 
Section 30 Minerals Active mining claim held by George E. Molnar.  

Serial Number AMC355781.  All Present  BLM 

Misc. Mines Maricopa County Minerals 

Approximately 20 existing mining sites are 
scattered throughout the study area with most 
being concentrated in the northwest portion of the 
study area. Saleable minerals are located in the 
southeastern portion of the study area and saleable 
and leasable minerals are located in the 
northwest portion of the study area.   

 All 
Past, 
Present, 
Future 

Lands 
Tech Rpt 
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White Rock No 1 T6N R1W 
Section 24 Minerals Active mining claim held by Thomas Cummings. 

Serial Number AMC341552.  All Present BLM 

White Rock No 2 T6N R1W 
Section 24 Minerals Active mining claim held by Thomas Cummings. 

Serial Number AMC341553.  All Present BLM 

White Rock No 
21 

T6N R1W 
Section 24 Minerals Active mining claim held by Thomas Cummings. 

Serial Number AMC341555.  All Present BLM 

White Rock No 
22 

T6N R1W 
Section 24 Minerals Active mining claim held by Thomas Cummings. 

Serial Number AMC341556.  All Present BLM 

White Rock No 
23 

T6N R1W 
Section 24 Minerals Active mining claim held by Thomas Cummings. 

Serial Number AMC341557.  All Present BLM 

White Rock No 3 T6N R1W 
Section 24 Minerals Active mining claim held by Thomas Cummings. 

Serial Number AMC341554.  All Present BLM 

Adobe Dam 
Regional Park 

At the base of the 
Hedgepeth Hills 
north of Phoenix 

Recreation 

The park is used for activities that require ample 
space. The land is used by many clubs, including:  
Arizona Model Pilots Society R/C Airport, 
Airfield Saguaro Central, Maricopa Live 
Steamers, Arizona Model Railroading Society, 
Phoenix Kart Racing Association Race Track, 
Arizona Karting Association Kart Racing Track , 
Fort Adobe Paintball Complex.  The park includes 
a 500 Club Championship Golf Course, Victory 
Lane Sports Complex Ball Fields, and Wet 'n' 
Wild Phoenix waterpark. 

1,526 acres SocioEc, 
Air Existing 

Website 
http://ww
w.maricop
a.gov/park
s/adobe/  

Ben Avery 
Shooting Range 

4044 W. Black 
Canyon Blvd. 
Phoenix. West of  
I 17 and north of 
Carefree Highway 

Recreation 

Public shooting range operated by Arizona Game 
and Fish Department.  Includes a main range and 
specialty ranges, archery ranges, Olympic style 
archery range, a clay target center, and a 99-site 
campground. 

 SocioEc, 
Air Existing 

http://ww
w.azgfd.g
ov/outdoo
r_recreati
on/basf_fa
cilities.sht
ml  
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Black Canyon 
SRMA 
 

located north of 
SR 74 and 
northeast of the 
study area 

Recreation 

The SRMA contains the Black Canyon Hiking 
and Equestrian RMZ (8,325 acres) and the Table 
Mesa RMZ (11,050 acres). The Black Canyon 
SRMA contains the Black Canyon National Trail 
which provides high quality non-motorized 
recreation opportunities for hikers, equestrians, 
and mountain bikers through the Black Canyon 
Corridor. The Table Mesa RMZ provides for 
intensive motorized recreation in semi-primitive 
to roaded-natural recreation settings. 

68,730 acres SocioEc, 
Air 

Past, 
Present, 
Future 

 

Castle Hot 
Springs SRMA  
 

north of SR 74 in 
the northeast 
portion of the 
study area 

Recreation 

This SRMA contains the Hieroglyphic Mountains 
Resource Management Zone (RMZ) (16,510 
acres), Sheep Mountain RMZ (4,270 acres), and 
the Baldy Mountain RMZ (6,550 acres). The 
Castle Hot Springs SRMA is managed for 
motorized and non-motorized recreation and 
provides opportunities for developed camping, 
OHV use with single and two-track routes for 
general motorized recreation use and organized 
OHV events, horseback riding, bicycling, hiking, 
and picnicking. 

112,430 
acres All 

Past, 
Present, 
Future 

 

City of Peoria 
Parks  Recreation 

Sonoran Mountain Ranch Park - 2 ramadas, 2 
playgrounds, 2 basketball courts, and walking 
path. 
Terramar Park - 2 ramadas, playground, and 
walking path. 
Sunset Park 2 ramadas, 3 ball fields, 2 
playgrounds, and walking path. 
WestWing Park - 3 ramadas, skate park, 2 tennis 
courts, 2 playgrounds, and multi-purpose turf 
area. 

13 acres 
 
10 acres 
 
16 acres 

Recreation Existing 
Peoria 
General 
Plan 2010 
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Hassayampa 
SRMA  

northwest of the 
study area Recreation 

This SRMA contains the Stanton (6,050 acres), 
Wickenburg Community (72,040 acres), San 
Domingo  (16,040 acres), and Vulture Mine 
(30,100 acres) RMZs. Recreation opportunities 
within the SRMA include hiking, horseback 
riding, picnicking, camping, mountain biking, and 
OHV use. 

181,910 
acres 

SocioEc, 
Air 

Past, 
Present, 
Future 

 

Hells Canyon 
Wilderness Area 

Maricopa and 
Yavapai Counties; 
25 miles 
northwest of 
Phoenix 

Recreation 

Hells Canyon wilderness area consists of a scenic 
portion of the Hieroglyphic Mountain Range. 
Most of the wilderness is covered by Sonoran 
desert shrub vegetation saguaro, paloverde, barrel 
cactus, ocotillo, and desert grasses. 
Several mountains with cliffs offer climbing, and 
the canyons offer opportunities for hiking and 
sightseeing. Primitive camping spots are 
abundant, and plants, animals, and geology 
provide photographic and viewing opportunities. 

9,900 acres SocioEc, 
Air 

Past, 
Present, 
Future 
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Hieroglyphic 
Mountains 
Special 
Management Area  

north of SR 74 Recreation 

The purpose of the Hieroglyphic Mountains 
Special Management Area (SMA) is to protect the 
scenic, ecological, cultural, historic and 
recreational values of the area. The City of Peoria 
has designated this area as open space in their 
general plan. The intent of a SMA designation is 
to ensure that these lands remain in public 
ownership and to ensure collaborative planning 
and cooperative management for the area.   
Several mountains with cliffs offer climbing, and 
numerous hidden canyons offer opportunities for 
hiking and sightseeing. Camping spots are 
abundant, and plants, animals, and impressive 
geology provide photographic and viewing 
opportunities along popular trails in the area.  The 
Hieroglyphics Mountains Loop—a motorized trail 
with several access points managed by BLM—
meanders through a classic Sonoran desert 
landscape, including stands of saguaro and cholla 
cactus and traverses the Arizona desert on 
existing routes. The loop takes trail users from the 
Boulders staging area, around the Hieroglyphic 
Mountains and returns to the staging area. 

26,100 All 
Past, 
Present, 
Future 

http://ww
w.sonoran
heritage.or
g/propose
d_designa
tions/speci
al_areas/h
ieroglyphi
c_mountai
ns  

Lake Pleasant 
HMA 

located 25 miles 
northwest of  
Phoenix, partly 
within the City of 
Peoria and partly 
in unincorporated 
Maricopa and 
Yavapai counties 

Recreation 

BLM manages wild burros in the Lake Pleasant 
HMA at the minimum population of 30 needed to 
ensure the herd’s free-roaming character, health, 
and self-sustaining ability.   

81,000 acres All 
Past, 
Present, 
Future 

BLM 
2010 
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Lake Pleasant 
Regional Park 

15 miles west of 
Interstate 17 on 
SR 74, 30 miles 
from Phoenix, and 
within the city 
limits of Peoria. 

Recreation 

This park has three designated boat launch areas 
which make the park extremely popular for 
boating, fishing, water skiing, jet skiing, sailing, 
and other water sports. The park contains a 
private marina and restaurant, visitor’s center, 
nature center, amphitheater, 14-day use areas, and 
three designated pedestrian trails. The park offers 
148 developed and semi-developed sites that are 
designated for recreational vehicle and tent 
camping. Additional recreation opportunities in 
the park include hiking, camping, wildlife 
viewing, photography, picnicking, and swimming. 

23,662 acres All 
Past, 
Present, 
Future 

 

Maricopa County 
Regional Trail 
System 

Maricopa County Recreation 

Maricopa County Regional Trail System links 
open space projects and trail systems into one big 
loop around the County.  Many of the trail 
corridors identified in the plan are under the 
jurisdiction of Federal, State, and Local agencies 
other than Maricopa County. The County’s goal is 
to work in partnership with agencies to facilitate 
the connectivity, funding, design, and 
construction of the trail network. The project will 
capitalize on existing ROWs such as canals, 
parks, utility corridors, and flood control projects. 

The 
Maricopa 
County 
Regional 
Trail System 
is 1,521 
miles total.  
The 
Maricopa 
Trail is 240 
miles long.  

All 
Past, 
Present, 
Future 

http://ww
w.maricop
a.gov/park
s/Maricop
aTrail/Faq
.aspx  

Surprise City 
Parks  Recreation 

Marley Community Park - 2 softball fields, tot lot, 
amphitheater, water play area, and armadas. 
Surprise Community Park - 8 ball courts, lake, 
playgrounds, ramadas, dog park, stadium, tennis 
and racquet facility, skate park, and baseball 
facility. Surprise Farms Community Park - 4 ball 
fields, open green spaces, and walking path. 
Asante Community Park - 3 ball fields, 4 
basketball goals, picnic area, and 2 playgrounds.  

Marley Park 
25 acres 
Surprise  
195 acres  
Surprise 
Farms 
57 acres  
Asante Park 
50 acres 

Recreation Existing 

Surprise 
Parks and 
Trails 
Master 
Plan 2008 
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The Boulders 
Staging Area 

located in the 
study area north 
of SR 74 

Recreation 

This area is designated an OHV area on a mix of 
BLM, State Trust, and private land. The area 
contains numerous OHV trails that traverse the 
area between Lake Pleasant to the east, 
Wickenburg to the west, and Prescott National 
Forest to the north.  All OHV travel is limited to 
existing trails, and a recreation permit is required 
to access State Trust lands. Amenities within the 
staging area facility include camping facilities, a 
rest room, and an information kiosk. 

Part of 
Hieroglyphic 
Mtns SMA 

All 
Past, 
Present, 
Future 

Arizona 
Game and 
Fish 
Departme
nt 2011 

Vulture Mountain 
ACEC  

northwest of the 
study area Recreation 

The ACEC was designated to protect the cliffs 
along the Vulture and Caballeros Peaks which 
provide essential habitat and nesting habitat for 
many raptor species. The ACEC is managed to 
protect wildlife values and maintain biological 
diversity. 

6,120 acres Socio, Air 
Past, 
Present, 
Future 

 

Vulture Mountain 
Regional Park 

Mountain range 
west of 
Morristown 

Recreation 

Horseback riding, hiking, mountain biking, 
primitive tent and recreational vehicle camping, 
wildlife viewing, and hunting.  Recreational and 
competitive OHV use. 

 Socio, Air 
Past, 
Present, 
Future 

 

White Tank 
Mountain 
Regional Park 

located north of 
the Town of 
Buckeye, east of 
the City of 
Surprise, and 
southwest of the 
study area 

Recreation 

Recreation activities in the park include cultural 
resource viewing, hiking, biking, horseback 
riding, picnicking, photography, and backcountry 
camping. The park offers approximately 25 miles 
of multi-use trails that range in length from 0.9 
mile to 7.9 miles. In addition, the park offers an 
approximately 10-mile Competitive Track trail 
designed for challenging, high-speed outdoor 
recreation activities for individuals, groups, and 
organized events. 

about 30,000 
acres Socio, Air 

Past, 
Present, 
Future 
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State Route 74  

From I-17 to US 
60, SR 74 passes 
through Phoenix, 
Peoria and 
unincorporated 
Maricopa County 
north of Surprise, 
Maricopa County 

Transportation 

SR 74 is an east-west Arizona state route that 
connects I-17 to US 60 just north of Morristown. 
This State route is 31 miles long, and it serves 
Lake Pleasant Regional Park in northern 
Maricopa County. SR 74 also serves as a northern 
bypass to sections of US 60 in the Phoenix 
metropolitan area.  
SR 74 currently has two 12-foot travel lanes with 
two- to six-foot shoulders. SR 74 serves a critical 
role in providing access to and from the greater 
Phoenix area. SR 74 was given a “scenic overlay” 
in the 1997 Maricopa County Transportation 
System Plan. This reflects the county’s strong 
interest in preserving the attractive Sonoran 
Desert landscape that SR 74 traverses for much of 
its length.  Current efforts include ROW 
preservation for a potential future freeway 
facility.  Funding for ROW acquisition has been 
identified in Phase V of the MAG RTP (FY 2026-
2031). The ultimate concept for SR 74 is an 
asymmetrical 10-lane divided, controlled access, 
suburban freeway.  

30.7 miles All 
Past,  
Present, 
Future 

ADOT 
SR74 
Study 

Interstate 10 

South of project 
area from 
Tonopah to 
Phoenix 

Transportation No projects in STIP (2011-2014) for Maricopa 
County.  

Socio, Air, 
Transportat
ion 

Past, 
Present, 
Future 

 

Interstate 11 
Hassayampa 
Freeway 

Maricopa County, 
Wickenburg to 
Casa Grande 

Transportation 

A new interstate highway that was recently 
designated as part of a federal transportation bill.  
I-11 would interconnect Phoenix and Las Vegas, 
Nevada.  It includes a 152-mile section 
connecting Casa Grande to Wickenburg, west and 
south of Phoenix. 

Unknown 
Socio, Air, 
Transportat
ion 

Future 

MAG 
MAGA- 
Zine Aug-
Oct 2012 
Vol 17 
No. 3 
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Interstate 17 
East of project 
area from New 
River to Phoenix 

Transportation 
I-17 is a Principal Arterial-Interstate. 
No projects in STIP (2011-2014) for Maricopa 
County. 

 
Socio, Air, 
Transportat
ion 

Past, 
Present, 
Future 

 

State Route 303L 
(Estrella freeway) 

Between US 60 
and I-10, City of 
Peoria 

Transportation 

SR 303L is a local state route that creates the 
outer loop of the Phoenix metropolitan freeway 
system. SR 303 is located in the southeastern-
most portion of the study area and bisects US 60 
near Dear Valley Road. 
The SR 303L corridor will be continuously 
developed as a new freeway facility throughout 
the study area.  It is proposed by the Arizona 
Department of Transportation as a high-capacity 
roadway and will eventually include three general 
purpose lanes and one High-Occupancy Vehicle 
(HOV) lane in each direction. New highway 
construction and capacity improvements in the 
study area are identified in Phases II, III, IV, and 
V of the MAG RTP (FY 2011 – 2020). It is 
currently in the design concept stage.  

 
Socio, Air, 
Transportat
ion, Visual 

Past, 
Present, 
Future 

City of 
Peoria 
2005 
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US Route 
60/Grand Avenue 

NW of 
Morristown to SE 
of Sun City West 

Transportation 

Grand Avenue/US 60 is a US highway that 
connects the Atlantic Coast in Virginia to western 
Arizona. It serves the metropolitan Phoenix area 
as part of the local freeway system connecting 
Phoenix to Wickenburg crossing through west 
valley cities including Wittmann, Surprise, Peoria, 
Glendale, and West Phoenix. Additionally, US 60 
serves as a freight corridor between Phoenix and 
Las Vegas, Nevada, by way of a regional 
connection with US 93 in Wickenburg.  Planned 
projects along Grand Avenue/US 60 throughout 
the study area include widening efforts to expand 
the roadway in the vicinity of SR 303 from four 
general purpose lanes to six. These improvements 
are identified in Phase III of the MAG RTP (FY 
2016 – 2020). No projects in STIP (2011-2014) 
for Maricopa County. 

 
Socio, Air, 
Transportat
ion, Visual 

Past, 
Present, 
Future 

MAG 
RTP (FY 
2016 – 
2020) 

BNSF Railroad  Transportation 

Burlington Northern Santa Fe (BNSF) rail line 
that intersects the study area is part of the 209-
mile BNSF Phoenix Subdivision. There is one 
future BNSF facility planned in Surprise. The 
future Surprise Logistics Center will be located 
near Dove Valley Road and Grand Avenue and is 
expected to house a serving yard, a 200-acre auto 
center, and 350 acres of direct served uses, 
including manufacturing, warehousing, storage, 
and general industrial land uses. 

22 miles 
within study 
area and 
550 acres of 
industrial 
facility area 

All 
Past, 
Present, 
Future 

 

Castle Well 
Airport 

north of SR 74 
and east of Castle 
Hot Springs Road 

Transportation 

It is a private facility with one asphalt runway 
(2,600 feet by 60 feet) for use by residents of the 
community. 5 aircraft based on the field: 3 single 
engine aircraft, 1 ultralight, and 1 multi-engine 
plane. 

 
Socio, Air, 
Transportat
ion  

Present AirNav 
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Luke AFB 
Auxiliary Field  
No. 1  

15 miles NW of 
main base in the 
City of Surprise 
at intersection of 
Happy Valley Rd 
and 211th Ave 

Transportation 

This airfield is used by the Luke Air Force Base 
for flight training throughout the year. It supports 
approximately 13,000 practice operations per 
year.  Concrete runways.  Average of 274 airport 
operations per day; 100 percent military. 

400 acres of 
federal land 
and 705 
acres leased 
from the 
State  

Socio, Air, 
Transportat
ion 

Present AirNav 

Pleasant Valley 
Airport 

near the 
intersection 1 of 
SR 74 and Lake 
Pleasant Parkway 

Transportation 

A general aviation airport with three parallel 
runways and one cross wind runway. Pleasant 
Valley Airport is open to the public and serves 
single engine, light twin, helicopter, and glider 
aircraft. 
Aircraft based on the field:   33 
Single engine airplanes:   14 
Gliders airplanes:   14 
Ultralights:   5 
Aircraft operations: avg 205/day for a 12-month 
period ending 27 April 2011 
80% local general aviation; 20% transient general 
aviation 

 
Socio, Air, 
Transportat
ion 

Present AirNav 

Ranta Strip 
Airport 

along Gates Road, 
west of the SR 
74/US 60 
intersection  

Transportation This airport is a private facility with one gravel 
runway measuring 2,400 feet by 100 feet.  

Socio, Air, 
Transportat
ion 

Present AirNav 

Roesner Ranch 
Airpark 

south of 237th 
Ave and SR 
74intersection, 
along 8th St. 
alignment in 
Morristown 

Transportation It is a private facility with one 4,700 foot long (60 
foot wide) gravel runway. 100 acres 

Socio, Air, 
Transportat
ion 

Present AirNav 
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Thunder Ridge 
Airpark 

237th Avenue and 
Joy Ranch Road 
in Morristown 

Transportation 

It is a private facility with an asphalt runway 
(2,600 feet by 40 feet) located within a residential 
airpark.  The airpark has nine residential homes 
and hosts annual fly-in activities that regularly 
average 20 to 25 planes. 

 
Socio, Air, 
Transportat
ion 

Present AirNav 

APS Dugas-
Morgan Fiber 
Optic Project 

I-17 Corridor 
between Cordes 
Lakes and SR- 
74 

Utilities Public scoping concluded September 6, 2011 
DOI-BLM-AZ-P000-2011-003-EA  Socio, Air Future BLM 

NEPA log 

Hassayampa/ 
AFNM Integrated 
Vegetation 
Treatment 
Project 

I-17 Corridor 
between Cordes 
Lakes and SR- 
74 

Vegetation 

Hassayampa Field Office and Agua Fria National 
Monument.  EA In Progress.  Project started 
March 14, 2011.  DOI-BLM-AZ-P000-2011-002-
EA 

 Socio, Air Future BLM 
NEPA log 

Phoenix District 
Integrated Weed 
Management 
Environmental 
Assessment 

Phoenix District 
BLM lands Vegetation 

Project started 10/18/2010. Scoping Meetings 
Occurred December 14th and 15th, 2010. DOI-
BLM-AZ-P000-2011-001-EA 

 All Future BLM 
NEPA log 

Northwest 
Regional Landfill 

19401 West Deer 
Valley Road 
Surprise, AZ 
85387 

Waste 

Northwest Regional Landfill offers the following 
non-hazardous waste disposal services: Asbestos-
Non-Friable, Construction & Demolition Debris , 
Drum Management-Liquids, Drum Management-
Solids, Industrial & Special Waste, Municipal 
Solid Waste, Tires, and yard waste. 
Landfill permits: 
AZ Solid Waste Facility: 07039500.02  
State Facility Special Waste ID: 301963  
EPA ID: AZR000031559  
 APP Permit No: P-100267   
 Title V Air Permit: V97-016 

1,200 acres Socio, Air Existing 

http://ww
w.wmsolu
tions.com/
facilities/r
esults.asp?
state=AZ  
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Beardsley Canal  Water 

Operated by the Maricopa Water District, 
transports water from Agua Fria River to the 
west-central part of the study area.  Water is 
diverted from Camp Dyer Dam into the Beardsley 
Canal which is MWD’s main transportation 
system. The concrete-lined canal extends nearly 
33 miles. 

33 miles All Existing 

hwww.gca
iroinc.com
/maricopa
_water_di
strict.php  

Central Arizona 
Project (CAP)  Water 

The CAP canal is a multi-purpose water resource 
development and management project  that brings 
water from the Colorado River to central and 
southern Arizona. The cities of Phoenix and 
Glendale treat CAP water and distribute it through 
their municipal systems. CAP water also can be 
delivered to the area through Salt River Project 
canals and the Beardsley Canal. CAP water is 
stored in Lake Pleasant with water from the Agua 
Fria River. Generally, water is banked in Lake 
Pleasant during low demand periods such as the 
winter and released during high demand periods 
such as the summer. 
The CAP canal is a 336-mile system of aqueducts, 
tunnels, pumping plants, and pipelines and is 
operated and maintained by the Central Arizona 
Water Conservation District. In addition to the 
water supply, the project also provides power, 
flood control, outdoor recreation, and fish and 
wildlife habitat benefits. Approximately 15 miles 
of the CAP canal are located within 2 miles of the 
Proposed Action route, ACC-certificated corridor, 
and the action alternative routes. 

15 miles of it 
near the 
study area 
(336 miles) 

All Existing  
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McMicken Dam 
SW portion of 
Surprise, south of 
Grand Ave/US60 

Water 

A 10-mile long, 34-foot high earthen dam, is 
constructed at the eastern end of the Trilby Wash 
Basin. Discharge from the Trilby Wash Basin to 
the Agua Fria River occurs through the 
McMicken Dam Outlet Channel and McMicken 
Dam Outlet Wash.  It was originally constructed 
to protect Luke Air Force Base and surrounding 
agricultural lands from flooding. 

 
Socio, Air, 
Golden 
Eagle 

Existing  

New Waddell 
Dam and 
Reservoir 

South end of Lake 
Pleasant Water  

Construction of New Waddell Dam began in 
1985. New Waddell Dam's primary purpose is to 
store Colorado River water for CAP use. The dam 
also stores Agua Fria River runoff and provides 
flood protection by controlling river flows. The 
dam is located one-half mile downstream of 
historic Waddell Dam, which was built by the 
Maricopa Water District (MWD). The dam's 
reservoir, Lake Pleasant, also stores water for 
MWD irrigation.  

12,040 acres All Existing 

http://ww
w.usbr.go
v/lc/phoen
ix/projects
/waddelld
amproj.ht
ml  

Waddell Canal Begins south side 
of Lake Pleasant Water  

The Waddell dam diverts lake water into this 
canal which transports the resource to Valley 
users and the Central Arizona Project (CAP).  The 
Waddell Canal is managed by the BOR. 

4.9 miles All Existing 

www.usbr
.gov/lc/ph
oenix/proj
ects/wadd
elldampro
j.html  
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